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I. INTRODUCTION

The RI portion of the Dead Creek Project Remedial
Investigation/Feasibility Study, as described In the Project
Work Plan, Includes eleven tasks to be completed. Task 5,
Description of Current Situation, calls for Ecology and
Environment, Inc. to prepare a description of the background
Information pertinent to the area and Its problems and outline
the purpose and need for remedial Investigation In the area.

This report was prepared to provide the information on and a
description of the current situation of the sites in the Dead
Creek Project area. The report 1s organized to provide an area
wide description followed by a detailed site by site
description. The site by site description provides a detailed
presentation of all available information concerning each site,
which was acquired and evaluated during Tasks 3 and 4 of the
RI.

II. GENERAL DESCRIPTION OF PROJECT AREA

Location

The Dead Creek Project area 1s located in and around the cities
of Sauget (formerly Monsanto) and Cahokia in St. Clalr County,
Illinois (Figure 1). Under the scope of the RFP issued by the
IEPA, the study area consists of 18 suspected uncontrolled
hazardous waste sites located throughout the study area (Figure
2). The project area consists of 12 individual sites and 6
additional sectors in Dead Creek.

Area! Description and Topography

The sites to be investigated as part of the Dead Creek Project
are in an area which contains a mixture of industrial,
residential, commercial, farm, and undeveloped land. The sites
consist of closed and active landfills, industrial property,
undeveloped or currently unutilized land, residential land, and
an areal drainage flowpath (Dead Creek).

- 1 -
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The project area is situated within the floodplain of the Mississippi
River in an area known locally as the American Bottoms. Topography
in the site area is controlled by structural features of the bedrock
which resulted from glacial and fluvial occurrences. The Mississippi
River meandered over the American Bottoms floodplain between the
upland bluffs, which form the floodplain boundaries, prior to the
establishment of the present channel. The meaderlng of the river has
given rise to typical floodplain characteristics throughout the study
area. These features Include low, broad, flat, swampy areas;
terraces (generally found north of the study are); curved ridges and
swales (typified as meander scars) formed as slack water bars or
channels; alluvial fans; wetlands vegetation (although all vegetation
is generally sparse due to industrialization and urbanization);
mounds; and crescent shaped ox-bow lakes. The shifting of the
Mississippi River channel has resulted 1n heterogeneous interbedding .
of fine and coarser material In the surficial flood plain deposits.
Material has also been transported to the flood plain from the
uplands and from the bluffs by overland flow which has resulted from
rainstorms.

As in the case of most flood plains, the American Bottoms area is not
perfectly flat. Many slight, naturally occurring and manmade,
irregularities exist. However, in general the land surface at the
site area is 400 feet above mean sea level. The land generally
slopes from north to south and from the east toward the river.
The wide floodplain area (approximately 6.5 miles across in the site
area) exhibits little topographic relief except in the adjacent
bluffs and upland areas which tend to be high (up to 150 feet above
floodplain levels), steep, and moderately well drained. The local
average land scope In the site area 1s 0.06X to the west. Regional
floodplain slope is 0.0059X to 0.009* to the south (Fenneman, 1909;
Jacobs, 1971).

Topographic maps for the study area were developed as part of Task 3
of the Remedial Investigation. The topographic maps are included as
an attachment to this report, and an Index Map, Figure 3, depicts the

- 4 -
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areal relationships of the topographic maps.

Cllnate

The climate 1n the site area Is generally described as continental
with hot, humid summers and mild winters punctuated by extremely cold
periods of short duration. The site area 1s located 1n a major
frontal convergence zone where warm, moist air from the Gulf of
Mexico meets cold, dry air from Canada. This convergence zone
produces a variety of rapid changes In weather conditions.

The 80-year average precipitation reported by Keefe (1983) was 35.4
Inches per year, although the yearly average over the last 25 years
(same data base) was up slightly to 39.5 inches per year. June 1s
normally the wettest month, with an average of 4.3 inches of rain.
Much of the summer rainfall 1s produced by thunderstorms, which are
also responsible for the unusually heavy rains which periodically
cause isolated flooding. Rainstorms which produce 1 to 2 inches of
precipitation are common. Relative humidity typically ranges between
50 and 60 percent during the summer. Snow can occur in any and all
months from November through April. Annual snowfall averages 17
inches.

The regional average annual temperature is 56* F. (Fahrenheit) with
a January mean of 32* F. and a July mean of 79* F.. Periodic polar
air fronts move through the area during the winter producing lows of
-10 to-15 degrees Fahrenheit. July and August are typically hot and
humid, producing temperatures above 90* F. on an average of 22
days/year. Highs in excess of 100* F. generally occur for short
periods of 3 to 5 days.

Geology

The geologic formations present 1n the site study area consist of
unconsolidated alluvium and glacial outwash, which are underlain by
Mississippian and other bedrock layers. These bedrock layers are

- 6 -



underlain by basement granitic crystalline rock. The geologic
formation sequence for South-Central Illinois is represented in
Figure 4. The study area, the American Bottoms, and the Mississippi
River channels are all located in a broad deep cut bedrock valley.
The bedrock valley is delineated by bluff lines on both sides. Based
upon available data, the bedrock valley has steep walls along the
bluff lines while the valley bottom slopes gently toward the middle.

Within the bedrock valley, the Mississippi River has provided the
primary mechanisms controlling the recent formation of geology and
hydrogeology. Bergstrom, et al (1956) suggests that the bedrock
valley is pre-glacial in nature; however, Willman et al (1970)
concludes that insufficient data exists to suggest a pre-glacial
valley structure for the Mississippi River. Nevertheless, glaciation
did significantly modify and redesign the Mississippi River and Its
valley through both glacial and interglacial periods. These changes
occurred as glacial wasting caused massive amounts of meltwater to be
directed generally southward through and around bedrock and ice
contacts, ultimately discharging Into the Gulf of Mexico. Through
geologic history, a wide and deep valley (2 to 8 miles across and up
to 170 feet deep) has been carved into the predominantly soft
sedimentary bedrock underlying the river (Bergstrom, 1956). Changes
in stream flow, direction, and sediment load have caused this valley
to fill with secondary alluvial sediments. These constantly changing
parameters have resulted in the river continuously picking up and
depositing (and cutting and filling) its sediment base, thereby
directing and redirecting the river and its channels throughout
time.

The unconsolidated valley fill, present in the bedrock valley, ranges
in thickness from approximately 70 to 120 feet in the study area.
The thickness of the valley fill in the region of the study area 1s
depicted in Figure 5. A cross section of the valley fill in the
vicinity of the study area is presented in Figure 6.

The valley fill deposits are typically comprised of two main
formations which may reach as deep as 120 feet in the site area. The
Cahokia, the uppermost formation, is comprised of predominantly silt,

- 7 -
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clay, and fine sand deposits generally Indicative of an aggrading
environment. These deposits were laid down as flood events of the
Mississippi River, eolian activity, bank slumping, erosion, and/or
slugs of material deposited directly by tributary streams. This
formation has been frequently reworked by the Mississippi River and
typically consists of coarser material intertongued with finer
grained deposits. As such, these deposits can be variable in
thickness (ranging from 15 to 30 feet). Larger expressions of
tributary deposits may form thicker alluvial fans where high energy
streams dissipated and dropped their sediment load.

The second major formation of the floodplaln setting is the Mackinaw
Member of the Henry Formation. This formation underlies the Cahokia
Alluvium, and is comprised of sand and gravel from glacial outwash.
Within the study area, this material rests directly on the bedrock
surface and can be highly variable in thickness (70 to 100 feet) due
to the fluvial processes which formed it. This formation typically
contains portions which are complexly interbedded due to meandering
of the river throughout history.

A third minor formation noted locally within the floodplain, but not
discovered within the site Investigation area, is the Peyton
Colluvium. This material is comprised of fine grained silt (loess)
and clay (till) which has slumped from upland areas and accumulated
at the base of steep bluffs.

Immediately adjacent to the floodplain (and 3.5 to 5 miles
east-south east of the sites) is an upland area marked by a steep (50
to 150 feet above surrounding terrain) bluff. Structurally, these
upland areas are based unconformably on bedrock (which has not been
eroded as deeply as the adjacent valley), and consists of 10 to 100
feet of uncolsolidated sediments of predominantly glacial origin. No
upland formations exist in the study area; however, erosion and
slumping of the upland has provided the parent material for the
Cahokia Formation and Peyton Colluvium, which are found in the
floodplain.

- 11 -



The entire study area Is underlain by relatively soft sedimentary
rock layers. Typically, these rocks consist of shale, limestone,
sandstone, and dolomite, which were formed through geologic time by
1 Unification of sediment and sediment-like materials. In general,
parent materials were disintegrated into sand, silt, clay, and mud,
which were then deposited sequentially by sedimentary processes, such
as precipitation and erosion. These sequential deposits (formations)
were ultimately lithified by compression, compaction, reclystalli-
zation, and cementation. General depositional environments included
shallow and deep seas, rivers, and swamps. These environments
provided varying thicknesses of similar materials. Missing sequences
apparently represent unconformities caused by terrestrial or near
terrestrial erosional processes. These sedimentary rock sequences
represent millions of years of geologic time.

The earliest sedimentary rock overlying the granite basement rock
Is Cambrian age sandstone limestone, dolomite, and shale. The
Ordovidan system overlies the Cambrian. Its formations consist of
sandstone, dolomite, limestone and shale. Overlying the Ordovlcian
is the Silurian System consisting of numerous limestone layers. Next
youngest is the Devonian System, with limestone, sandstone, and shale
formations. At the top of the sequence is the Mississippian System
containing numerous limestone, shale, siltstone, dolomite, and sand-
stone layers. In the adjacent highlands and at one bedrock high
located within the valley south of the site area, the Pennsylvanian
System may be found to contain various sandstones, siltstones, and
shale formations.

Bedrock structure in the area appears to be controlled by a
significant fold (the Waterloo anticline) and fluvial erosion
(primarily by the Mississippi River). The fold is centered
approximately 6 miles south of the site area, and the structure trends
north-northwest. This fold has bent the overlying rock in the area,
producing a gentle northeast-east dip of up to 3 percent on the bedrock
strata. This allows the deep strata to be exposed by bedrock

- 12 -



valley eroslonal processes to the southwest of the study area, while
maintaining these same formations at a deeper elevation to the
northeast of the study area.

Hydrology

The description of the hydrology of the study area is divided into
the surface drainage and groundwater discussions presented below.

Surface Drainage

The Mississippi River extends far to the north and south of the
site area and drains the American Bottoms and the tributary upland
area. Although the Mississippi River floodplain is subject to
periodic inundation by excess water runoff, most of the area is
protected from massive regional flooding by a complex series of
levees and other flood control structures. This condition partially
adds to local small scale flooding problems since precipitation is
trapped behind the flood control structures where drainage is
typically poor. Dead Creek itself provides drainage for a portion of
the American Bottoms, and ultimately discharges to the Mississippi
River via the Prairie DuPont Floodway and Cahokia Chute. Fenneman
(1909) has suggested that Dead Creek may at one time have been a
southward extension of Cahokia Creek. Excessive siltation,
realignment of surface drainage, or stream piracy may have redirected
Cahokia Creek to its present channel, thus cutting off Dead Creek
from the original source water.

Major surface drainage in the area is also provided by Cahokia Creek
(to the north) and the Old Prairie DuPont Creek (to the south). Both
of these creeks channel surface water directly into the Mississippi
River. Significant additional secondary drainage within the site
area and floodplain is provided by an extensive system of storm
drains, pumping stations, and ditches, which were constructed or
modified from existing natural drainage features for this purpose.

- 13 -



Groundwater

Groundwater exists in both the unconsolidated valley fill and the
underlying bedrock formations. The Mississippian bedrock limestone
and sandstone are water-bearing formations. Where these formations
are located immediately below the unconsolidated material, there is
sufficient groundwater for small or medium users. However, because of
the abundance of groundwater present in the valley fill sand and
gravel, the bedrock aquifer is of little significance to the study
area. The majority of available groundwater in the study area is
present in, and taken from, the valley fill materials. The Illinois
State Water Survey has identified the study area as one in which the
chances of obtaining a well yielding 500 gpm or more are good. The
coarsest deposits, which are most favorable for water development, are
commonly encountered near bedrock and generally average 30 to 40 feet
in thickness. However, because of the alluvial nature of deposits in
the study area, sand and gravel deposits which yield significant
quantities of groundwater are commonly found in the study area nearer
the ground surface.

Prior to development of the area, groundwater levels within the study
area were very near the surface elevation of 400 ft MSL. As a result,
ponds, swamps, and poorly drained areas were prevalent. The
development of the area led to the construction of levees, drainage
ditches, and wells, all of which caused the lowering of the
groundwater levels. In the early 1960's, the extensive industrial
pumpage in the study area (over 30 million gallons per day) resulted
in a lowering of the water table by as much as 50 feet. However, due
in part to the decrease in industrial groundwater use, groundwater
levels within the study area have sustained a significant rise since
the Mississippi River floods of 1973. Groundwater withdrawal within
all of St. Clair County, in 1980, only amounted to 16 million gallons
per day. As a result, measurements of monitoring wells near Dead
Creek identified the water table at approximately 393 feet MSL (about
15 ft. below ground surface) in January 1981. Groundwater levels near
other portions of the study area are expected to be similarly
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depressed below ground surface except where affected by surface
structure or well pump age. Groundwater levels are affected by flood
stages of the Mississippi River, and undergo water-level fluctuations
as a result of seasonal weather patterns. In areas remote from major
pumping centers, water levels generally recede in late spring, summer
and early fall, when discharge from the groundwater reservoir by
evapotransplration, groundwater run-off to streams, and pumping from
wells Is greater than recharge. Recovery of water levels generally
occurs In the early winter when conditions are favorable for Infil-
tration of rainfall to the water table. Water level recovery 1s
especially pronounced during the spring when the groundwater
reservoir receives most of Its annual recharge. Water levels are
generally highest in May and lowest in December. Water levels remote
from major pumping centers have a seasonal fluctuation ranging from 1
to 13 feet, with an average fluctuation of about 4 feet.

Based upon the surface drainage system for the region in 1900, R.J.
Schlcht (Illinois State Water Survey, 1965) estimated the piezometrlc
surface prior to heavy development 1n the area. Groundwater eleva-
tlon was estimated to be about 420 feet near the bluffs to about 400
feet near the Mississippi River. The piezometric surface had an
average slope of about 3 feet per mile and ranged from 6 feet per
mile in the Alton area to the north, to one foot per mile in the Dupo
area to the south. The slope of the piezometric surface was greatest
near the bluffs and flatest near the Mississippi River. Groundwater
movement was generally directed to the west and south toward the
Mississippi River and other streams and lakes.

Groundwater movement in the shallow deposits throughout the study
area generally follow the land surface topography, with lateral
movement toward local discharge zones (wells and small streams), and
some movement Into the deeper unconsolldated aquifers. Groundwater
in the deeper unconsolidated deposits generally follows the bedrock
surface. Accordingly, groundwater generally flows downstream through
the sand and gravel aquifers in much the same direction as the
original streamflow, but at a much slower rate.
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In 1962, the general pattern of groundwater flow was slow movement
from all directions toward the cones of depression, which had formed
due to heavy pumpage, or toward the Mississippi River and other
streams. In the study area, the lowering of the water table that
accompanied groundwater withdrawal in the area established hydraulic
gradients from the Mississippi River towards the pumping centers. In
portions of the study area, groundwater levels were below the surface
of the river and appreciable quantities of water were diverted from
the river into the aquifer by the process of Induced infiltration.
Within the study area, the slope of the piezometric surface near the
cone of depression, produced by pumping at the Monsanto facilities,
exceeded 30 feet per mile.

The principal hydraulic properties of the valley fill and alluvium
present In the study area Indicate that the materials readily
transmit groundwater and have a large amount of groundwater storage
capacity. In 1952, tests were conducted for the Monsanto Chemical
Corporation to evaluate the hydraulic properties of the deposits.
The upper 40 feet of unconsolIdated materials in the area consisted
of sandy clay, and the lower 80 feet of unconsolidated material in
the area consisted of various layers of sand and sand and gravel. A
pump test was conducted on a well located 515 feet east of the
Mississippi River and drilled to a depth of 99 feet. Six observation
wells were used to assess the pump test. Using the time-drawdown
method of analysis, the coefficient of transmisslvity was determined
to be 210,000 gpd/ft. The coefficient of storage was determined to
be 0.082 (ft3/ft3), which is 1n the range typical of water table
conditions. The coefficient of permeability was determined to be
2800 gpd/ft2.

Recharge of groundwater 1n the study area is received from direct
Infiltration of precipitation and run-off, subsurface flow of
infiltrated precipitation from the bluff area to the east, and
induced infiltration from adjacent river beds, where pumpage has
lowered the water table below the level of the river. Direct
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recharge of the water table only captures a portion of the annual
precipitation. A major portion of the precipitation runs-off to
streams or is lost by the evapotransporation process before 1t
reaches the aquifer. Nevertheless, precipitation is probably the
most important recharge source for the study area as a whole. The
amount of surface recharge that reaches the saturation zone depends
upon many factors, including the character of the soil and other
materials above the water table, the topography, vegetal cover, land
use, soil moisture, depth to the water table, the intensity and
seasonal distribution of precipitation, and temperature. Because of
the low relief and limited runoff in the study area, and because the
upper silt and clay fill 1s not so impermeable as to prevent
appreciable recharge, most of the precipitation either evaporates or
seeps into the soil. Because of the extensive flood-control network
in the area, recharge from floodwaters provides a limited Input to
the area. Based upon a modified form of the Oarcy equation, R.J.
Schicht (1965) calculated the average rate of surface recharge to be
about 371,000 gpd/sq. ml. for the study area.

Regional groundwater flow components to the west and south provide
subsurface recharge to the study area. Schicht similarly estimated
that the average recharge from subsurface flow of water from the
eastern bluff boundary is 329,000 gpd/mi.

The lowering of the water table as a result of groundwater
withdrawals in the study area has, in the past, established a
hydraulic gradient from the Mississippi River toward the pumping
centers. This resulted in water percolation through the river bed
and into the aquifer, producing Induced Infiltration recharge.
Schicht estimated the 1961 induced Infiltration recharge volume for
the study area to be approximately 18.5 million gpd, or roughly 58X,
of the 31.9 million gpd total being withdrawn. Water withdrawal data
from 1980 for the study area and areas to the north indicate that
total withdrawals amount to only 3.9 million gpd as compared to more
than 42 million gpd in 1961. Accordingly, for the study area, the
amount of current induced infiltration from the Mississippi is
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believed to be small due to dramatically reduced groundwater usage.
Although current, detailed data for public and Industrial water
supply wells In the study area is presently unavailable, 1980
Illinois State Water Survey data Indicated the presence of ten wells
1n or generally near the study area.

The chemical character of groundwater found 1n the study area varies
geographically and with depth. Pumping rates and surface activities
may also influence local quality. Generally, shallow wells (less
than 50 feet deep) are quite highly mineralized and may have a high
chloride content. Groundwater 1n heavily pumped areas often has high
sulfate and iron contents and elevated hardness values.

Groundwater quality data developed by Schicht (1965) for Township 2N,
Range 10W, Section 26, which Includes a major portion of the study
area, provides historical chemical data for wells with depths of
approximately 100 feet. In general, the water quality was consistent.
Hardness values ranged from 377 to 777 ppm, chloride values ranged
from 9 to 61 ppm, and sulfate values ranged from 137 to 487 ppm.
Recent Illinois State Water Survey data developed by Keefe (1983)
Identified a general increase 1n chloride and sulfate concentrations
for groundwater in the study area. The general increase in chlorides
was associated with the use of road salts since Increased concentra-
tions correlated with major highway locations. Increases in sulfate
concentrations were speculated to be caused by an upward movement of
high sulfate water from the bedrock as a result of pumping activi-
ties. Decreases 1n chloride and sulfate contents of groundwater were
identified in a section along the Mississippi River where extensive
nearby pumping had resulted in induced infiltration from the river.
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III. SITE SPECIFIC DESCRIPTIONS
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SITE G. ABANDONED LANDFILL

Site Description

Site 6 is a former subsurface/surface disposal area which occupies
approximately 4.5 acres 1n Sauget, Illinois. The site is bordered on
the north by Queeny Avenue; on the east by Dead Creek; on the south
by a cultivated field; and on the west by Wiese Engineering Company
property.

The surface of Site G is littered with demolition debris and metal
wastes. Several small pits have been observed in the northeast and
east-central portions of the site. Oily and tar-like wastes, along
with scattered corroded drums, are found in these areas. Addition-
ally, 20-30 deteriorated drums are scattered along a ridge running
east-west, near the southern perimeter of the site. The western
portion of Site G is marked by a mounded area with several corroded
drums protruding at the surface. A large depression is found
Immediately south of the mounded area. This depression receives
surface runoff from a sizable area within the site. Also, exposed
debris 1s present over most of the site. In areas where wastes are
not exposed, flyash and cinder material has been used as cover.

Site History and Previous Investigations

Examination of historical aerial photographs indicates excavation at
Site G began sometime prior to 1950 and disposal operations were
Initiated shortly thereafter. No Information is available concerning
owners or operators for Site G at the time disposal was occurring.
The photographs suggest disposal activities at the site continued
until the early 1970s. Presently, Site G is inactive, although
recent observations suggest that random dumping of various
non-chemical wastes continues.

Site G was previously studied by the Illinois EPA in 1980 and 1981 as
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part of an area-wide study to determine the source of contamination
found in Dead Creek.

The results of this study were reported in the Preliminary
Hydrogeological Investigation in the Northern Portion of Dead Creek
and Vicinity in 1980-1981 (St. John Report). Locations of samples
collected to date in the vicinity of Site 6 are shown on Figure 6-1.
The IEPA study completed in 1981 included collecting samples from
subsurface soils and groundwater at Site G, and collecting surface
water and sediment samples from Dead Creek immediately east of the
site. Monitoring well G106 was installed in the northeast corner of
the site, and well 6107 is located approximately 50 feet south of
Site G in a surface depression. In addition, wells 6101 and G104
were Installed southwest of the site as part of the general area
investigation. Analytical data for these wells are presented in
Tables B-6, B-7, and B-8, located in the Creek Sector B portion of
this report. Several organic contaminants were detected at elevated
levels in well 6107. These include chlorophenol, chlorobenzene,
dichlorophenol, dichlorobenzene, and PCBs. PCBs were also detected
in samples collected from well 6106. Both of these wells showed
concentrations of heavy metals; specifically arsenic, barium, copper,
lead, and manganese, which exceeded IEPA water quality standards.
Phosphorus also exceeded the standards in both wells. Wells 6101 and
6104 showed little evidence of contamination although trace levels of
PCBs were found in 6101. Preliminary surveillance in November, 1985
at Site 6 showed wells 6101, 6104, and 6107 to be intact. Well 6106
was not located, and is suspected to have been destroyed.

In order to determine the vertical distribution of contaminants in
the area, the IEPA collected subsurface soil samples at the locations
of wells 6106 and 6107. Analytical data from these samples is shown
in Table 6-1. High levels of metals and phosphorus were detected in
all samples. Trace levels of PCBs were found to a depth of 13 feet
at 6106. A quantified level (0.62 ppm) of PCBs was found at a depth
of two feet in the location of 6107, but PCBs were not detected in
deeper samples. In October, 1984, IEPA collected three soil samples
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6-1: MN.YSIS OF SUBSUWGE SOIL SKHRES
FWM SHE 6 (OOUKTH) 8¥ IB* IN i960)

SMVU LOCUTION MO DEPIH

HWVCTER
Copper
Iron
Lead
Nickel
Phosphorus
Zinc
PC8s

7.5'-9.0'
140

12.600
15
36

592
183

*

lO'-ll.S'
90

12,300
11
21

475
S3
*

G106
12'5'-13' 1!

59
10.400

8
11

383
36
*

>.5'-17'
54

9.700
9

43
391
43

18' -19.5'
56

13.600
12
21

540
49

20'-a.5'
as

5.700
3
8

249
29

30' -31.5'
14

4. TOD
6

19
183

0.5'-2'
91

21.200
170
37

1340
370

0.62

6107
5'-6.5' 10.5'-12' 15.5'-17' 18'-19.5' 20.5'-22' 25.5'-27'

53
21.900

49
39

681
313

CD
I

NOTE: All results In ppi
Blanks Indicate parawter not analywJ
- below detection IMts
* detected but not «nnt1f1ed (trace)



at Site G from a pit in the northeast corner. Analyses of these
samples are presented in Table G-2. Elevated levels of heavy metals
were found in all samples, as were various organic contaminants.
PCBs were detected in sample HS-3, but not in the other two samples.
Sample WS-1 showed the highest degree of organic contamination.
Organics detected in this sample include dimethyl phenanthrene,
phenyl indene, pyrene, trimethyl phenanthrene, and aliphatic
hydrocarbons.

Data from additional samples taken adjacent to Site G in Dead Creek
are addressed in the narrative for Creek Sector B. Site G may be a
source of contamination in Dead Creek; however, since the hydrology
in the area is not well-defined, this cannot presently be
determined.

A geophysical investigation, including flux-gate magnetometry and
electromagnetics (EM), was completed at Site G in December, 1985 as
part of the Dead Creek RI/FS project. A survey grid with dimensions
of 440 by 600 feet was laid out using a compass and tape measure.
Because of the large amount of scrap metal scattered about the
surface of Site G, instruments were calibrated in off-site areas.
The magnetometer survey was subcontracted to Technos, Inc. of Miami,
Florida.

The magnetometer survey at Site G showed that a major magnetic
anomaly covers most of the northern portion of the site. Several
smaller anomalies were found to the north of the large depression in
the southwest corner of Site G. Survey lines run south of the fill
area in a cultivated field showed no magnetic anomalies above
background conditions. The mounds in the northwest corner of the
site showed smaller anomalies at the surface and larger anomalies for
deeper readings, indicating significant quantities of buried metals.

An EM survey was done using the same grid as for the magnetometer
investigation. Shallow soundings indicated three areas showing
relatively high intensity anomalies. These include a 50 feet by 20
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TABLE 6-2: ANALYSIS OF WASTE SAMPLES FROM OILY PIT AT SITE 6
(COLLECTED BY IEPA 10-1-84)

SAMPLE NUMBER

PARAMETER ANALYZED
Arsenic
Cadmium
Copper
Chromium
Iron
Lead
Manganese
Mercury
Z1nc
Aliphatic Hydrocarbons
Chlorobenzene
Dimethyl phenanthrene
Phenyl Indene
Pyrene
Trlmethyl Phenanthrene
PCBs
Other Organics (not specified)

WS-1
0.3
0.1

101.4
24.4
106
26.6
-
0.36

101.4
19,200

-
3100
320
610
1400

-
1200

WS-2
0.6
0.8

509
27.2
151
52.1
-
0.46

339
5.23
0.58
-
-
-
-
-
0.4

WS-3
97
16.8
712
30

6025
337
9.9
1.99

104,100
-
-
-
-
-
-
18

4070

NOTE: All results 1n ppm
- Indicates below detection limits
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feet area in the northeast corner, a 150 feet by 100 feet area In the
east-central portion, and the entire mounded area along the west
perimeter of the site. Deep soundings (approximately 10 to 15 meters
in depth) Indicated a significant anomaly covers most of the northern
portion of the site. Three negative anomalies were recorded in the
center of the fill area, possibly indicating higher, off-scale
instrument readings or the presence of significant quantities
non-conductive material such as concrete. The EM survey also showed
anomalies trending off-site in the northwest corner, indicating the
possibility that the actual filled area extends north under Queeny
Avenue.

Data Assessment and Recommendations

Activities proposed at Site G for the Dead Creek Project include
collecting 10 subsurface and 40 surface soil samples, and water
samples from IEPA wells located on or near the site. A soil gas
monitoring survey 1s also scheduled for Site G, and will be conducted
in conjunction with ambient air monitoring at the site. Additional
Investigation is necessary to adequately characterize the site and to
provide an adequate data base for conducting the feasibility study.
Existing monitoring wells in the vicinity of the site need to be
refurbished prior to sampling. Additional wells need to be installed
around the site to determine if Site G is contributing to groundwater
pollution in the area. Additional borings and subsurface sampling
(alternatively excavation of test pits and sampling) in anomalous
areas encountered during the geophysical study would be needed to
provide additional information concerning depth of fill, waste
characteristics, and past operation. This additional information
will allow more specific evaluation of remedial alternatives. The
hydrology of Site G in relation to Dead Creek also needs to be
assessed to determine if the site is a source of pollution observed
in the creek. This assessment would include collecting the following
data: (1) Ground water elevations from a minimum of three locations
on each side of the creek, (2) Surface water and creek bed elevations
from three locations in the creek, and (3) Infiltration rates for the
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alluvium and the Henry formation at Site G. The above data, in
conjunction with the stratigraphlc columns from borings In the creek
bed (St. John Report), would provide sufficient Information to
determine the relationship, if any, between ground water and the
surface hydrology of the creek.

It was previously noted that IEPA well G106 was not located during a
preliminary survey. Further attempts should be made to locate this
well and to repair it if it 1s feasible to do so. The condition of
all IEPA wells should be assessed, and reconstruction or redevelop-
ment should be performed in accordance with the assessment.
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SITE H. ROGER'S CARTAGE PROPERTY

Site Description

Site H is a former disposal area covering approximately five acres in
Sauget, Illinois. The site is located immediately southwest of the
intersection of Queeny Avenue and Falling Springs Road. Presently,
Site H is an open field which has been covered, vegetated, and
graded. Several depression areas, capable of retaining rain water,
are also evident. Surface drainage is generally to the west;
although certain localized drainage is toward the aforementioned
depressions.

Site History and Previous Investigations

A review of historical aerial photographs indicates that Site H was
initially used as a disposal area sometime around 1940. Monsanto
Company submitted a "Notification of Hazardous Waste Site Form" to
the U.S. EPA in 1981, indicating below-ground drum disposal of
organics, inorganics, and solvents. The notification listed the site
name as Sauget Monsanto Illinois Landfill, and indicated that waste
disposal continued until 1957. Site H is presently owned by James
Tolbird of Roger's Cartage Company. Photographs suggest the site
initially operated as a sand and gravel borrow pit prior to disposal
activities. The southern half of Site I operated contiguously with
Site H, and the properties were subsequently separated by the
construction of Queeny Avenue.

Previous investigation of Site H 1s limited to review of historical
photographs and the Installation of one monitoring well downgradient
from the site. This well, G110, was sampled in 1980 and 1981 as part
of lEPAs hydrogeological investigation. Analytical data for well
G110 is shown in Tables B-6, B-7, and B-8, presented in the Creek
Sector B portion of this report. Contaminants detected in G110
include PCBs, chlorophenol, cyclohexanone, arsenic, copper, and
nickel.
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As part of the Dead Creek Project, a geophysical survey, Including
flux-gate magnetometry and EM, was conducted at Site H in December
1985. A survey grid with dimensions of 520 feet by 550 feet was laid
out over the site using a compass and tape measure. Technos, Inc.
was contracted to conduct the magnetometer survey.

The results of the magnetometer survey indicate three large areas
with major magnetic anomalies and two smaller localized areas with
lower intensity anomalies (Figure H-l). All anomalies are of
sufficient magnitude to indicate buried drums or a large amount of
other buried ferrous metal. The southernmost, large anomalous area
correlated well with one of the surface depressions observed recently
at the site, while the other two large areas partially correlated
with depressions. This information, in conjunction with historical
photographs, indicates that all anomalous areas are part of one large
fill or disposal pit.

Further evaluation of Site H was done using EM with various coil
spacings, allowing for different depths of penetration. Results from
shallow soundings (0 to 7.5 meter effective depth range) indicate
three high intensity anomalies which correlate well with the magnetic
anomalies seen in the magnetometer survey. These anomalous areas
were also seen in the results from intermediate soundings (5 to 15
meters). In addition, three negative anomalies were noted near the
north and central portions of the site. These negative readings
indicate areas of lower conductivity, and may be attributable to
relatively non-conductive contaminants (organics), or to other
materials such as concrete rubble or clay. Deep soundings (12 to 30
meters) showed much lower conductivity readings over the entire site,
which may indicate that disposal was generally limited to a depth of
less than 15 meters.

Data Assessment and Recommendations

The absence of any detailed historical information concerning waste
disposal or analytical data concerning Site H creates a major data
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gap. The scope of work for this site during the Dead Creek Project
includes collecting five surface and five subsurface soil samples for
analysis. A soil gas survey and ambient air monitoring will also be
completed at Site H. If specific contaminants are found, this data
base would not be sufficient to conduct feasibility study evaluations.

Depending on the results of the Initial sampling, additional sampling
will be required to further define the extent of any contamination
found at the site. This would Include installation of monitoring
wells and evaluation of ground water conditions. Further geophysical
investigations to the north to Cerro Copper Products Company
property would allow for more accurate definition of site boundaries
and potential drum disposal areas. Additional borings and subsurface
sampling or pit excavation would be necessary to accurately determine
locations and types of burled wastes.

H-4



SITE I AND CREEK SECTOR A - CERRO COPPER PRODUCTS

Site Description

Site I 1s an operating copper refining and tube manufacturing
facility covering approximately 55 acres in Sauget, Illinois. The
areas of interest for the Dead Creek Project at this facility include
a former sand and gravel pit which was subsequently filled with
unknown wastes, and a holding pond (Creek Sector A) which formerly
served as head waters for Dead Creek. The Cerro Copper Products
property is bordered on the north by the Alton and Southern Railroad;
on the west by Illinois Route 3; on the south by Queeny Avenue; and
on the east by Falling Springs Road. The areas to be Investigated
encompass roughly the eastern one-third of the property. Presently,
the former gravel pit/fill area is covered and graded, and is used
for equipment storage.

Site History and Previous Investigations

Cerro DePasco Corporation of New York purchased the existing plant
and property west of Dead Creek in 1957 from the Lewin-Mathes
Corporation. Cerro Copper subsequently added property east of the
creek to their holdings in 1967. Examination of historical aerial
photographs indicate subsurface disposal at Site I was discontinued
sometime between the years 1955-1962. These photographs also show
that Site I and Site H, which 1s located across Queeny Avenue to the
south, constitute one large subsurface disposal area. Monsanto
company submitted a "Notification of Hazardous Waste Site" form for
this landfill (Sauget Monsanto Illinois Landfill), indicating
disposal of organ1cs, inorganics, and solvents in drums. The years
of operation listed on the notification are "unknown to 1957."
Historical photographs suggest activity at the site began prior to
1937.

Creek Sector A reportedly received discharges from Monsanto and
other companies prior to 1970. In the early 1970's, the culvert
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—x under Queeny Avenue was sealed off to restrict flow from these
ponds to the remainder of Dead Creek. The ponds were subsequently
regraded to the north for the purpose of directing drainage into a
concrete vault with a. bar screen located at the north end of the
Cerro Copper Products property. When the water level in the ponds
rises, the water discharges through the vault to an interceptor,
which ultimately drains to the Sauget Wastewater Treatment Plant.
According to Cerro Copper officials, the only direct discharges to
the holding ponds at this time are area run-off and roof drainage.
No process wastewater, cooling water, or other wastes are directly
discharged. Five runoff drain pipes project from the west bank of
the ponds.

The holding ponds, Creek Sector A, on the Cerro Copper Products
property were identified as a major source of groundwater pollution
in the area as a result of the IEPA Preliminary Hydrogeologic
Investigation completed in 1981. Analyses of water and sediment
samples from the holding ponds are included in Tables IA-1 and IA-2,

";A and sample locations are shown in Figure IA-1. Contaminants detected
""" at significant concentrations in these samples include PCBs,

dichlorobenzene, aliphatic hydrocarbons, arsenic, cadmium, chromium,
lead, and mercury.

The IEPA Preliminary Hydrogeologic Investigation also included
installation of one monitoring well on the Cerro Copper Products
property downgradierrt from Site I and the holding ponds. Analyses of
samples collected from this well (well number 6112) are included in
Tables B-6, B-7, and B-8, located in the Creek Sector B portion of
this report. Contaminants detected at elevated levels in this well
include chlorobenzene, dichlorobenzene, chloroaniline, phenol,
copper, phosphorus, and zinc. The contaminants in the ground water
may be attributable to Site I or the holding ponds (Creek Sector A);
however, a more detailed investigation is necessary to accurately
determine the source.

A geophysical investigation was scheduled to be conducted at Site I
as part of the initial investigations for the Dead Creek Project.
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TABLE IA-1: ANALYSIS OF WATER SAMPLES FROM CREEK SECTOR A
(COLLECTED BY IEPA)

V__

SAMPLE DATE AND LOCATION

PARAMETERS
Alkalinity
Ammonia
Arsenic
Barium
BOD-5
Boron
Cadmium
COD
Chloride
Chromium (Total)
Copper
Cyanide
Fluor ide
Hardness
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Nitrate-Nitrite
pH
Phenols
Phosphorus
Potassium
R.O.E.
Selenium
Silver
Sodium
Sulfate
Z1nc
PCB (ppb)
Aliphatic hydrocarbons (ppb)

11/26/80 1/26/81
5503
127
0.2
0.058
1.2

630
0.2
0.36

33
0.61
4.5
.01
0.4

227
58
6.6
35.8
1.0
0.0016
4.2
1.4
6.9
0.02
1.9
4.3

361
0.002
0.24
19.7
90
30
22

23,000

5504 5501 5502
110
1.0
0.025
0.7

158
0.3
0.19

1190
36
0.21
3.6
.01
0.7

260
28
2.8
28.7
0.67
0.0016
3.3
1.7
7.0
0.035
3.4
6.2

407

0.14
22.4
130
17
28 2.0

NOTES: All results in ppm unless otherwise noted
Blanks indicate that parameter was not analyzed
- Indicates below detection limits
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TABLE IA-2: ANALYSIS OF SEDIMENT SAMPLES FROM CREEK SECTOR A
(COLLECTED BY IEPA)

SAMPLE DATE AND LOCATION

PARAMETERS
Ammonia
Barium
Cadmium
Calcium
Chromium
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Zinc
Aliphatic Hydrocarbons
Dichlorobenzene
PCBs

11-26-80
xl28 xl29 x!28

30
1200
51

5300
140
5500

29,500
840
2300
140
101
570
670
29

2300
13 26

1.7
2.2 13

1-28-81
xl29
96

2500
22

13,100
490

24,000
51,900
2600
2100
250
6.9

1500
520
98

5800

NOTES: All results in ppm
Blanks indicate parameter not analyzed for
- below detection limits
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This investigation was cancelled on the scheduled day due to the
denial of access to the site by Cerro Copper officials.

Data Assessment and Recommendations

Field activities to be completed for these sites during the project
include collecting 32 surface soil and 15 subsurface soil samples at
Site I, and collecting three surface water samples from Creek Sector
A. A soil gas survey and ambient air monitoring are also scheduled
to be conducted at Site I. In order to have an adequate data base to
complete the feasibility study for these sites, additional informa-
tion is necessary. Additional field activities should include a more
detailed characterization of Creek Sector A, which would be accomp-
lished with sediment sampling and assessment of subsurface soil and
ground water conditions.

For Site I, the proposed geophysical investigation should be
completed prior to any additional field activities. Subsequent to
the geophysical investigation, 5-6 monitoring wells should be
stratigically located to ensure efficient collection of data
necessary to identify the presence of and to determine the sources of
any ground water contamination. Additional subsurface soil sampling
would be conducted, as necessary, in conjunction with monitoring well
installation. Excavation of test pits, in conjunction with sampling,
is an alternative method of data collection for Site I.
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SITE J. STERLING STEEL FOUNDRY

Site Description

Site J consists of two pits and a surface disposal area utilized by
an active steel foundry in the Village of Sauget, Illinois. The site
is bordered on the north by the Alton and Southern Railroad; on the
west by Monsanto Road; on the south by Little Avenue, and on the east
by a Mobil Oil Tank Farm. The surface disposal area is defined by a
triangular portion of the property to the northeast of the plant
buildings. Generally, surface drainage in this area is directed
toward a ditch along the northern perimeter. However, several
scattered depression areas are also evident. Two unlined pits and
one concrete-lined surface Impoundment were observed at Site J, along
with an incinerator which 1s no longer in use (Figure J-l).

Site History and Previous Investigations

The pit located southeast of the plant building was excavated
approximately 30 years ago, based on a review of historical aerial
photographs. According to the site operator, it was a borrow pit for
road construction fill. The pit was subsequently filled with scrap
metal, demolition debris, and casting sand. No evidence has been
found suggesting disposal of hazardous materials in the borrow pit.
The other unlined pit, located north of the plant building, was
excavated in approximately 1950 for the purpose of collecting and
settling baghouse dust from furnaces in the foundry. The dust is
blown into this pit through underground piping, thus reducing the
chance for off-site migration of airborne particulates. The adjacent
concrete impoundment has two aerators, used to cool water from the
furnaces and compressors.

A small incinerator 1s situated Immediately west of the former borrow
pit at Site J (Figure J-l). It has a stack approximately 15-18 feet
in height, and was used solely to burn trash and empty bentonite
sacks, according to the plant operator. The incinerator was operated
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for 10-12 years following its installation in 1970.

The surface disposal area covers approximately six acres to the
northeast of the plant buildings. Sometime in the mid-1970's,
Sterling Steel began to use this area for disposal of spent casting
sand, slag, scrap steel, and construction debris. No initial
excavation was done in this area prior to disposal activities, other
than installing a drainage ditch along the northern perimeter. The
area is periodically graded, although several depressional areas are
evident. Several corroded drums, apparently containing only casting
sand and slag, were also observed during a recent visit to the site.

R. 0. Shive and Claude Harrell began operations at Sterling Steel
Castings Company at its present location in 1922. In 1982, St.
Louis Steel Company purchased the facility, and the name was changed
to Sterling Steel Foundry, Inc. Raw materials used in Sterling's
casting operations included manganese, chromium, nickel, the
molybdenum, silicon, bentonite, and water. Water is circulated from
furnaces and compressors to the aerated holding pond, and wastewater
is directed to the Sauget Treatment Plant.

Site J has not been previously investigated by IEPA. The site was
identified by inspection of historical photographs, which indicate
possible disposal in the sand pits.

The original scope of work for the Dead Creek Project, as stipulated
in the RFP, called for geophysical investigations at Site J to
determine potential areas of drum disposal. Based on background
review and visual observation, it was determined that geophysical
surveys could not adequately define such locations in the originally
proposed surface disposal area. This is due to the high metal
content of the wastes in the area (casting sand, slag, scrap steel,
steel shot), which would result in the entire site appearing as one
large anomaly, thereby making it Impossible to differentiate drums
from other wastes.
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A scaled down geophysical survey, Including flux-gate magnetometry
and EM, was conducted In an area adjacent to the unlined pit
northeast of the plant buildings (Figure J-l). The purpose of this
survey was to determine if drum disposal may have occurred in this
area. A 100 feet by 100 feet grid was set up in a grassy area
immediately east of the pit, and survey lines were run on 20 foot
intervals. The magnetometer survey results indicated no sigifnicant
anomalies within the survey area. Several small anomalies did
appear, but were not large enough to infer drums. On-site
observations suggest that these smaller anomalies are a result of
buried slag or interference from steel castings and scrap metals
which are stored adjacent to the survey area.

An EM survey was conducted using the same basic grid system as above.
However, several survey points were offset due to physical limita-
tions (coil spacings for the EM are changed depending on desired
penetration, thus necessitating offsets). Analysis of the EM data
for both horizontal and vertical dipoles (10 meter spacing) indicates
an elongate, elliptical-shaped anomaly southeast of the unlined pit.
This anomaly dissipates to the north, and is likely attributable to
the stockpiled castings and scrap.

Data Assessment and Recommendations

No analytical data is presently available concerning Site J. The
scope of work for this project includes collecting five surface and
five subsurface soil samples for waste characterization. In addition
to this sampling, a soil gas survey and ambient air monitoring will
be conducted at Site J. If contamination 1s detected, additional
attempts should be made to locate information concerning past
operations at the site. Additional subsurface soil sampling and
installation and sampling of ground water monitoring wells should
then be carried out. If contamination is detected, this added
investigation would be essential 1n order to complete feasibility
study activities.
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SITE K. FORMER SAND PIT

Site Description

Site K is the location of a former sand pit for which no file
information could be located. The site is located north of a
residential area on Queeny Avenue, and east of Falling Springs Road
in Sauget, Illinois (Figure K-l). Site K covers approximately six
acres, and presently the property is unoccupied. Several trucks with
the name M-T-S, Inc. (Sauget) on the doors were observed at the site
during preliminary reconnaissance, but there was no activity at the
property. Subsequent attempts to contact M-T-S, Inc. by telephone
did not succeed. Several trailer homes and houses are located within
100 feet of the site. The pit, which constitutes Site K, has been
filled and covered with soil and gravel, and the area has been graded
to the surrounding topography.

Site History and Previous Investigation

Historical aerial photographs suggest possible waste disposal
operations at Site K. Excavation at the site began sometime in the
late 1940s. By 1955, the site was filled with unknown materials, and
a vegetation cover had started to develop. No buildings were
apparent at the site at the time of the initial excavation. After
the excavation was filled, the site remained unchanged until at least
1968. Photographs from 1973 again show an excavation, somewhat
larger than the first one, in the same location at Site K. This pit
contained water, as seen in photographs from 1973 and 1974, and a
building had been erected at the site sometime prior to 1973. No
information has been located concerning operations at the site during
this time period. The second excavation was filled with unknown
materials by 1979, and the site has apparently remained generally
unchanged since that time.

Previous investigation of Site K has been limited to a review of the
historical photographs. No field investigations have been conducted
at the site.
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-^ Data Assessment and Recommendations

No sampling and/or analytical data has been developed to date for
Site K. Since other sand pits/disposal operations In the area have
shown significant contamination, it is entirely possible that
the disposal of hazardous materials did occur at this site. Field
activities scheduled for Site K consists of collecting three
subsurface soil samples and conducting soil gas and ambient air
surveys. This sampling should be adequate to determine the presence
of wastes and also Indicate 1f further investigation is necessary.
If contamination is detected, additional attempts should be made to
locate information concerning past operations at the site.
Additional subsurface soil sampling and installation and sampling of
groundwater monitoring wells should then be carried out. If
contamination is detected, this added investigation would be
essential 1n order to complete feasibility study activities. In
addition, depending upon subsurface conditions identified, a
geophysical investigation may be of value to delineate pit boundaries

'- as well as determine the presence of subsurface drum disposal.
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SITE L - OLD WAGGONER COMPANY IMPOUNDMENT

Site Description

Site L is the location of a former surface impoundment used by the
Harold Waggoner Company to dispose of wash water from a truck
cleaning operation. The impoundment was situated approximately 250
feet south of the present Metro Construction Company building, and
approximately 125 feet east of Dead Creek (Figure L-l). The site is
now covered with black cinders, and is used by Metro Construction
Company for equipment storage. Several rows of heavy equipment are
presently stored in the immediate area of the former impoundment.
This equipment should be moved prior to any field activities.

Site History and Previous Investigations

Waggoner Company, owned and operated by Harold Waggoner,
specialized in hauling industrial wastes for companies in the St.
Louis/Metro East area. Harold Waggoner operated the company from
1964 to 1974, when he sold the operation to Ruan Trucking Company.
Prior to 1971, Wagonner reportedly discharged wash water from truck
cleaning operations directly to Dead Creek. In August 1971, the IEPA
ordered Waggoner to cease discharging wastes to the creek. Subse-
quently, a pit was excavated for the purpose of storing wash waters,
and the pit was used by Waggoner until 1974. Based on a review of
historical photographs, the dimensions of this pit were determined to
be roughly 70 feet by 150 feet. Ruan Trucking reportedly continued
this practice of wash water storage until 1978. The property was
then leased, and later purchased, by Tony Lechner of Metro
Construction Company.

The IEPA calculated a rough estimate of the quantity of wash water
disposed of in the impoundment between 1971 and 1978. This estimated
volume, 164,000 gallons, is based on the assumption that Ruan
Trucking operated at the same volume as Waggoner. The estimate is
useful as a starting point for further calculations concerning
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expected leachate migration rates and plume characteristics in the
ground water aquifer. It should be noted that the impoundment was
not lined, and the base consisted of medium to coarse grained sands.

Site L was identified in the IEPA St. John Report as a source of both
ground water and surface water contamination in the area. The IEPA
study included collecting several soil/sediment samples and one
groundwater sample from areas downgradient of Site L. Results from
analyses of sediment samples are presented in Table B-l, located in
the Creek Sector B portion of this report. Results from the analyses
of groundwater samples from the monitoring well downgradient of
Site L (well 6109) are included in Tables B-6, B-7, and B-8 (Creek
Sector B).

Monitoring well 6109, located approximately 100 feet west of the
former impoundment, was found to be the most polluted well during
lEPA's preliminary investigation. Also, during the installation of
6109, drillers became nauseous from fumes at the well location.
Initial sampling conducted by IEPA on October 23, 1980 indicated the
presence of chlorophenol, phenol, and cyclohexanone, along with
relatively high levels of heavy metals (Table B-6). Analyses from
subsequent sampling events did not show organic contaminants, other
than phenol. Arsenic, cadmium, copper, nickel, and phosphorus were
detected at quantities significantly above lEPA's water quality
standards. Other IEPA monitoring wells adjacent to the creek showed
concentrations of these contaminants at least an order of magnitude
(10 times) less than those found in 6109. No other likely sources of
contamination are known to exist in the immediate area. In view of
these points, it is likely that contaminants found in well 6109 are
attributable to the former disposal impoundment (Site L).

Surface soil samples collected in the vicinity of Site L during the
IEPA study include X106, X120, and X125 (Figure L-l). Samples X106
and X125 were taken from the creek bed, and X120 was taken from
surface soil east of the creek in the general vicinity of the
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impoundment. Analyses of these samples are presented In Table B-l,
which is located in the Creek Sector B portion of this report. High
levels of several organic contaminants were detected in X125. These
include alkyl benzenes, dichlorobenzene, dichlorophenol, hydro-
carbons, naphthalenes, and trlchlorobenzene at concentrations ranging
from 78 to 21,000 parts per million (ppm). PCBs, including 10,000
ppm at X125, were detected 1n all three samples. Sample X106 was not
analyzed for inorganic parameters, and concentrations of inorganics
in X120 and X125 were only slightly higher than those found in the
background soil sample X121 (see Tables B-l and B-3).

Geophysical surveys were completed at Site L as part of the Dead
Creek Project in December, 1985. These surveys included the us'e of
EM and flux-gate magnetometry over a 200 feet by 200 feet grid in the
area of the former disposal impoundment. Two rows of heavy equipment
and trailers were present in the middle of the site at the time of
the survey.

Magnetometer readings indicated a significant magnetic anomaly in the
southwest corner of the site. Another large anomaly was observed
between the rows of equipment; but an accurate assessment of the size
and actual magnitude of the anomaly was not possible due to surface
interference. An EM survey was conducted using different coil align-
ments to obtain readings from various depths. Shallow soundings
indicated a single anomaly with the approximate dimensions of 150
feet by 100 feet in the southeast corner of Site L. Readings in this
area were significantly higher than those obtained from a random
check point in the cultivated field to the south. Deeper instrument
penetration showed an anomaly that was similarly located in the
southeast corner; however, the size and the magnitude of the readings
were smaller than observed in the shallow investigation. Readings
from the remainder of Site L showed no significant anomalies,
although these readings were generally higher than those seen at the
check point in the cultivated field. This is probably due to cinders
covering the site, which are not present in the cultivated field.
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Data Assessment and Recommendations

Investigations planned for Site L during the RI include subsurface
soil sampling and soil gas monitoring. Ambient air monitoring will
also be conducted as for all sites in the project.

Further activities necessary to provide adequate data for the
feasibility study should include installation and sampling of 3 to 4
monitoring wells, and collecting additional subsurface soil samples.
Subsurface soil sampling would be done in conjunction with well
installation, and would provide additional data concerning migration
of contaminants. The hydrology of the area also needs to be assessed
to determine the interaction, if any, between the ground water and
the creek.

Preliminary geophysical investigations and subsequent acquisition of
historical aerial photographs Indicate the likely presence of waste
residues extending to the farmland to the south of Site L. Accord-
ingly, additional surveys should be conducted south of the area
initially surveyed. Additional geophysical investigations would
allow better definition of the impoundment boundaries and also aid in
delineating off-site migration of contaminants.
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SITE M. HALL CONSTRUCTION PIT

Site Description

Site M is a sand pit excavated by the H.H. Hall Construction Company
in the mid to late 1940's. The pit is located immediately east of
Dead Creek, and approximately 300 feet north of Judith Lane in
Cahokia, Illinois (Figure M-l). The dimensions of the pit are
approximately 275 by 350 feet. Presently, Site M is enclosed by a
chain link fence, which also surrounds Creek Sector B. A small
residential area is located just east of the pit on Walnut Street,
which earlier served as an access road to Site M. The pit was
excavated prior to any residential development on this street.
Observations suggest that the pit is apparently isolated from Dead
Creek by an embankment; however, this embankment may not be
continuous. Aerial photographs Indicate that a small break in the
southern part of the embankment may allow flow between the creek and
Site M. This possibility Is supported by past IEPA Inspections
indicating discoloration in the pit similar to that observed in Dead
Creek.

Site History and Previous Investigations

No information is available on file concerning waste disposal
activities at Site M. It 1s possible that disposal did occur,
since access to the pit remained unrestricted until a snow fence was
erected in 1980. From review of historical aerial photographs, it is
evident that minor changes 1n the dimensions of the pit have occurred.
This could be an indication of filling around the perimeter of the pit.
IEPA and the Cahokia Health Department have received numerous
complaints about Site M and the creek from residents in the area.
These complaints address, for the most part, seepage of odoriferous
water into basements and problems associated with well water used to
water gardens and lawns.

IEPA sampled several private wells in the area during the preliminary
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hydrogeological study conducted In 1980. In addition, one sample of
basement seepage from a home on Walnut Street near Site M was
collected. Analytical results of these samples are presented in
Table B-9, located in the Creek Sector B portion of the report. The
results show concentrations of copper, manganese, and phosphorus
above the state's water quality standards in one or more wells as
well as in the basement seepage sample.

In conjunction with the creek sampling done in 1980, IEPA collected
sediment and water samples from Site M. Analytical data for these
samples are presented in Table M-l. In general, the water samples
showed no significant contamination, although water quality standards
for copper, phosphorous, and zinc were exceeded. Trace levels of
PCBs (0.9 to 4.4 ppb) were found in both samples. The sediment
samples, however, did show fairly high levels of several
contaminants, including cadmium, chromium, copper, lead, nickel,
zinc, and PCBs. In general, the samples closer to the break In the
embankment separating Site M from Dead Creek showed higher levels of
contaminants than the other samples.

Because water levels in the pit were approximately two feet higher
than those found in the closest monitoring wells, the IEPA study
concluded that there is no hydrological connection between water in
the pit and the ground water aquifer. This assessment may or may not
be accurate.

Data Assessments and Recommendations

The IEPA study conducted in 1980 showed significant contamination at
Site M and identified specific waste types present. Investigation of
Site M for the Dead Creek Project Includes collecting two surface
water and three sediment samples. A soil gas survey and ambient air
monitoring will also be conducted at Site M. This sampling program
will not provide sufficient data to adequately evaluate remedial
alternatives. Core samples should be collected from the bottom of
the pit in order to determine the types of wastes present and the
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TABLE M-l:

ANALYSIS OF SURFACE WATER AND SEDIMENT SAMPLES FROM SITE M
(COLLECTED BY IEPA 9-15-80)

SAMPLE LOCATIONS

PARAMETERS
Alkalinity
Arsenic
Barium
Beryl i urn
BOD-5
Boron
Cadmium
Calcium
COD
Chloride
Chromium
Copper
Cyanide
Flouride
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Phenol
Phosphorus
Potassium
Silver
Sodium
Strontium
Vanadium
Zinc
PCBs
Dichlorobenzene

Water
S 501
80
0.006
0.2

4
0.2

58
27

0.035
O.OZ
0.4
0.8

6
0.06

0.02
0.01
0.17
5.9

24

0.1
0.0009

S 502
85
0.01
0.5

33
0.2

85
28

0.33

0.4
1.8
0.01
6

0.82

0.05
0.01
0.31
6.2

25

0.7
0.0044

X 123

4,400
3

40
12,500

150
18,700

49,000
1,400
3,400
200

1,600

950
30
650
175
42

17,700
1,100

Sediment
X 124

350
1

25
4

. 4,500

50
4,500

13,500
130

3,500
80

590

1,000
6

100
27
19

2,600
24

NOTE: All results in ppm.
Blanks indicate parameter not analyzed.
- Indicates below detection limits.
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extent of vertical migration of contaminants that has occurred. In
addition, several borings should be completed around the perimeter of
the pit, including the embankment between the pit and the creek. It
would also be necessary to verify that there is no hydrological
connection between the water in the pit and the ground water aquifer.
This would be best accomplished using continuous recording gauging
stations at wells in the vicinity of the creek and at the pit. These
activities would provide the Information necessary to proceed with a
viable remedial program.
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SITE N - H.H. HALL CONSTRUCTION CO.

Site Description

Site N Is an operations and equipment storage facility for the H. H.
Hall Construction Company of East St. Louis. The site is located 1n
a residential/commercial neighborhood in the town of Cahokia,
Illinois. Site N is bordered on the north by residential property
along Judith Lane; on the west by Dead Creek; on the south by
residential property along Edwards Street, and on the east by Falling
Springs Road. The entire facility covers approximately 23 acres.
Access to the site is restricted by a chain link fence.

Site History and Previous Investigation

Historical photographs Indicate that a borrow pit existed at the
facility which may have been used for waste disposal. The borrow
pit, located in the southwest corner adjacent to Dead Creek, is
roughly 4-5 acres in size (Figure N-l). No file information has been
located concerning waste disposal at Site N. The pit has been filled
and covered.

Historical photographs indicate that excavation at Site N began
sometime prior to 1950. The presence of water in the pit was
displayed in photographs from 1950, suggesting excavation into the
Henry Formation aquifer. Hall Construction Company officials were
recently contacted in an attempt to gather further information about
the site. Apparently the pit was excavated in the late 1940's as a
borrow pit for road construction materials. According to the
officials contacted, concrete rubble and other demolition debris are
the only wastes disposed of in the pit by Hall Construction. The
area is presently covered with rubble and debris and is used only for
equipment storage.

Although no analytical data has been developed for Site N, it should
not be overlooked as a possible source of contamination in the area.
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The site is located adjacent to Creek Sector C of Dead Creek, which
has shown elevated levels of several contaminants, including PCBs.
At this time, it cannot be determined if the contamination in Creek
Sector C is the result of flow from the heavily-contaminated Creek
Sector B, or the result of other unknown sources. It is also not
known if access to Site N has always been restricted. Accordingly,
the possibility exists that other parties may have used the pit for
disposal.

Data Assessment and Recommendations

No sampling or field investigation data is presently available for
Site N. Field activities scheduled at Site N during the Dead Creek
Project include collecting three surface and two subsurface soil
samples. In addition, a soil gas survey and ambient air monitoring
will be conducted at the site. These investigations should be
adequate to characterize the types of wastes present. The results of
this sampling should also indicate if further investigation of the
site is warranted.

If contamination is identified at the site, additional subsurface
soil sampling and installation and sampling of groundwater monitoring
wells should be carried out. This added investigation would be
essential to complete feasibility study activities. In addition,
depending upon subsurface conditions identified, a geophysical
investigation may be of value to delineate pit boundaries and
determine the presence of subsurface drum disposal. The hydrology of
the creek in relation to the site should also be assessed to
determine the potential for discharge from the pit to the creek.
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SITE 0 - SAUGET HASTE HATER TREATMENT PLANT

Site Description

Site 0 is the Sauget Waste Water Treatment Plant and related
property, located on Mobile Avenue in Sauget, Illinois. The property
covers approximately 45 acres In a heavily industrialized area. The
site consists of a series of four Inactive sludge dewaterlng lagoons
and a separate area of contamination. The former sludge lagoons
cover approximately 20 acres to the south of the treatment plant
buildings, and the identified contaminated area (3 acres) is located
immediately west of the Sauget Waste Water Treatment Plant on the
northwest corner of the property.

Site History and Previous Investigations

The Sauget Treatment Plant has been in operation in some form since
approximately 1952. The plant primarily treats effluent from area
Industries, but also provides treatment for the entire Village of
Sauget. Approximately ten million gallons per day (MGD) of waste
water is treated at this facility, of which over 95 percent is from
industrial sources. Area Industries served by the Sauget Treatment
Plant include Monsanto Chemical, Cerro Copper, Sterling Steel
Foundry, Amax Zinc, Rogers Cartage, Edwin Cooper, and Midwest Rubber.
Effluent from the treatment plant is directed to a National Pollutant
Discharge Elimination System (NPDES) permitted discharge point in the
Mississippi River.

The treatment plant has a long history of NPDES permit violations,
for the most part due to the chemical quality of the plant effluent.
Mercury, PCBs, and organic solvents have been detected at concentra-
tions exceeding permit limits on several occasions. A USEPA study
conducted in 1982 concluded that the treatment plant waste water
contributed a substantial volume of priority, toxic pollutants
annually to the Mississippi River. Since operations began, the plant
has undergone several modifications and upgrades, increasing both
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capacity and effluent quality.

According to a Notification of Hazardous Waste Site Form submitted to
USEPA in 1981, the former lagoons were used for disposal of clarifier
sludges from 1965 to approximately 1978. The lagoons were designed
to drain liquid from the sludge. The lagoons were not artificially
lined, and were apparently excavated into the Henry Formation Sand.
Initially, the sludge was not treated in any way after being
placed in the lagoons. After an unknown period of time, lime was
used for neutralization.

In 1982, IEPA personnel collected a sample of filter cake sludge from
the treatment plant, which provides an indication of the chemical
quality of sludges placed in the lagoons. Analysis of this sample
showed several organic contaminants, including chlorinated benzenes,
xylene, and aliphatic hydrocarbons, at concentrations ranging from
120 to 820 ppm. The lagoons are presently covered with two feet of
clay and have been vegetated. Sludges from the Sauget Treatment
Plant, which is still in operation, are presently taken to two
lEPA-permitted landfills in the St. Louis Metro-East area.

Extensive construction/excavation has been done since 1981 in the
area surrounding the Sauget Treatment Plant. The new American
Bottoms Regional Treatment Plant, completed in 1985 but not on line
as yet, is located immediately south of the former sludge lagoons.
Several problems involving chemical wastes were encountered during
excavation work for the construction of this facility. In 1984,
workers uncovered a black, tar-like substance with a strong solvent
odor while digging a trench for sewer and water lines to the new
treatment plant. Although file information is sketchy concerning the
exact location of this incident, it is thought to be in the southern
portion of Lagoons 3 and 4 (Figure 0-1). Two samples of the waste
material were collected by Envirodyne Engineers, Inc. (EEI) of St.
Louis, and a limited organic analysis was run. Both samples showed
the presence of PCBs (477 to 653 ppm), phenol (0.28 to 12.0 ppm), and
oil and grease (29 to 35 percent). Benzene was also detected at
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trace levels (1 ppb) in both samples.

Several additional locations have reportedly been sampled by EEI as a
result of uncovering waste materials during excavation activities
around the Sauget Treatment Plant. However, attempts to gather
information concerning specific sample locations and analytical data
have been of limited success. Chemical data for two soil samples
collected from excavated soil piles in the area of the former sludge
lagoons was acquired. These results are shown in Table 0-1. Both
samples show high levels of several chlorinated organics and other
priority pollutants. Values were listed for total PCBs, however, the
PCB results could not be verified by the laboratory. Although
limited data has been acquired, available data indicates that the
former sludge lagoon area likely contains widespread organic and
inorganic contamination.

In 1983, IEPA identified another highly contaminated area at Site 0.
This area is located directly west of the existing treatment plant
and approximately 200 feet north of the Clayton Chemical Company
property (Figure 0-1). IEPA and EEI personnel conducted a
cooperative sampling effort in this area during February and March of
1983. A total of 33 surface and subsurface soil samples were
collected and analyzed for PCBs and TCDD (samples collected in March
were analyzed for TCDD only). Analytical results for these samples
are shown in Tables 0-2 and 0-3. The results of initial sampling
done in February show relatively high levels of PCBs in all samples,
including those taken to a depth of 14 inches. Sample location 5, in
the area of a proposed effluent-pump station, was the only location
where TCDD was detected in the initial sampling. Based on the
results from samples collected in February, it was determined that
further sampling would be necessary. In March, 1983, 21 soil samples
were collected from 10 locations in the area of the initial sampling.
Depths of these samples ranged from 0 to 28 inches. Sample number 14
was a composite of several soil piles, and samples 10A and 10B were
spiked control samples. The results of these samples indicate
significant TCDD contamination throughout the area. Sample locations
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TABLE 0-1: IDENTIFIED ORGANIC COMPOUNDS IN
SAMPLES FROM TRENCH EXCAVATION
AT SITE 0 (COLLECTED JULY 20, 1984
BY RUSSELL AND AXON, INC.)3

PARAMETERS
2,4-Dichlorophenol
Pentachlorophenol
2,4,6-Trichlorophenol
Crysene
Benzo-k-Fluoranthene
B1s(2-Ethylhexyl) Phthalate
1,2-Chlorobenzene
1,4-Dlchlorobenzene
Di -Butyl Phthalate
Phenanthrene
Pyrene
1,2,4-Trlchlorobenzene
PCBs
Benzo(a)Pyrene

S

SAMPLE 1
50.1

3,600
39.3
123
15.9
10.9

100
102
65.3*
4.2

AMPLE LOCATIONS

SAMPLE 2

159

2.2
0.45

12.2
8.01
5.06
1.6
2.1
1.6*
1.0

BLANK

0.098

0.1

NOTE: All results in ppm.
Blanks indicate compound not detected.
* Identified, but values cannot be verified,
a Analysis performed by Envlrodyne Engineers, Inc. (EEI),

St. Louis, MO.
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TABLE 02: ANALYTICAL RESULTS FOR SOIL SAMPLES
AT SITE 0 (SPLIT SAMPLES COLLECTED
FEBRUARY 19, 1983 BY IEPA AND EEI)

PARAMETERS
SAMPLE NO. (Depth)

1 (0" - F")
2A (0M- F")
2B (7" - 13")
3A (0" - 7")
3B (7" - 13")
4A iO" - 6")
4A (
4B
5A <
5A
SB 1
6

0" - 6")
6" - 13")
[0" - 6")
0" - 6M)
6" - 14")
[0M - 8")

PCB - IEPA
1,500
7,600
390

9,100
40

20,000

54,000
32,000

20,000
120

PCB - EEI
3,690
5,350
716

137,250
28

21,020
15,510
149,600
112,930

12,050
90

TCDD - IEPA»

18
17

4.1

TCDD - EEI

28

5.1

Comment

Duplicate-EEI

Duplicate- IEPA

NOTE: All results In ng/g (ppb).
Blanks Indicate below detection limits.
- Indicates parameter not analyzed.
a Hazelton Raltech, Inc. performed TCDD analysis for IEPA.



TABLE 0-3: ANALYTICAL RESULTS FOR SOIL SAMPLES
AT SITE 0. (SPLIT SAMPLES COLLECTED
MARCH 12, 1983 BY IEPA AND EEI)

SAMPLE NO. (Depth)
7A (0"- 6")
7B (8" - 16")
8A (0" - 6")
88 (6" - 12)
8C (13" - 18")
8D (18" - 25")
80 (18" - 25")
9A (0" - 6")
9B (6" - 12")
9C (14" - 21")
90 (22" - 28")
10A
10B
11A (0" - 6")
118 (G" - 18")
12 (10" - 19")
13A (0" - 7")
138 (7" - 18")
14 (0" - 6")

15 (0" - 16")
16 (0" - 18")

TCDD - IEPA«

1.8
77*

1.3*

0.92
12*

*
*

13
25

PARAMETERS
TCDD - EEI

44
Interferences
19
37
56

13

13
170

COMMENTS

Duplicate

Control Sample
Control Sample

Composite of soil
. samples

NOTE: All results in ng/g (ppb).
Blanks indicate below detection limits.
* Sample not collected by IEPA.
a Hazelton Raltech, Inc. performed TCDD analysis for IEPA.

0-7



8, 15 and 16, all near the proposed pump station, showed the highest
concentrations of TCDO (ranging from 13 to 170 ppb).

Based on the results of the sampling done in February and March,
1983, USEPA estimated that 2800 cubic yards of contaminated soil
existed at the site. Further sampling was proposed by USEPA to
determine the extent of PC8 and dioxin contamination, and plans were
prepared by Russell and Axon, Inc., a contractor for the Village of
Sauget, for a temporary containment facility for the contaminated soil
The USEPA, IEPA, the Village of Sauget, and contractors representing
the village were involved in discussions concerning possible remedial
alternatives for the contaminated soil. However, no remedial actions
have been implemented to date. Presently, a fence encloses the
contaminated area, and the surface has been covered with gravel.

The source of the PC8 and dioxin contamination on the northwest
portion of the site has not been conclusively determined. A likely
source is a tank owned by Bliss Waste Oil of Missouri, which was
located on the Clayton Chemical Company property. Bliss Waste Oil
had four above-ground storage tanks located in the northern portion
of Clayton's property which were used to store waste oil and diesel
fuel. In February, 1983, a former employee of Bliss informed IEPA of
a leaking underground storage tank owned by Bliss in the area of the
other tanks. This tank was apparently used to drain unwanted liquid
from the above ground tanks.

IEPA located the underground tank and conducted preliminary sampling
an excavated area around the tank. Analysis of these samples detected
significant levels of PCBs and other priority pollutant organic
compounds. In June, 1983, the underground tank was removed by a
contractor for Russell Bliss (the former owner), and additional
sampling was done to determine the extent of remaining soil
contamination. Liquids and sludges in the tank were containerized,
along with contaminated soil from the excavation. All containerized
materials were removed to a licensed hazardous waste facility by
November, 1983.
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Data Assessment and Recommendations

Based on the information outlined above, there is significant and
widespread contamination in the area of the Sauget Treatment Plant.
Additional information is available from Russell and Axon, Inc., and
further attempts should be made to secure all data pertaining to
chemical wastes in the area from this contractor. A signifcant
amount of analytical data has been generated for the contaminated
area west of the treatment plant. However, the horizontal and
vertical extent of contamination has not been assessed. Similarly,
very little data is available with respect to the former sludge
lagoons which would be useful in proposing remedial alteratives.

The present scope of work for this project includes only collecting
and cataloging all data pertaining to Site 0. Wastes have been
characterized in the area west of the treatment plant, and two major
contaminants have been Identified to a depth of 28 Inches in this
area. Data 1s also available from samples taken in the vicinity of
the former sludge lagoons which provides an indication of possible
waste types present in the lagoons. The approximate boundaries of
the lagoons can be determined based on a review of historical aerial
photographs. The data generated to date for Site 0 indicates that
further field investigation 1s warranted. In order to define
and specify remedial alternatives, the areas of surface and
subsurface soil contamination need to be accurately defined. In
addition, since the sludge lagoons are not lined, and may have been
excavated into the Henry Formation aquifer, a strong possibility for
ground water contamination exists.

For the former sludge lagoons, It 1s recommended that soil borings be
completed into the lagoons to a depth sufficient to assess the
vertical migration of contaminants from the lagoons. The borings
should be located so as to provide Intersecting cross sections for
mapping purposes, and should cover the entire lagoon area. Samples
should be composited for ten foot intervals for each boring and
analyzed for all hazard substance list (HSL) compounds. These
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borings and samples would provide adequate characaterlzatlon of the
chemical constituents present in the lagoons and provide Information
concerning vertical migration of contaminants. In addition, four
deeper borings should be completed around the periphery of the
lagoons to determine if, or to what extent, wastes have migrated from
the lagoons. Detailed field screening would be done on samples from
these borings using a portable gas chromatograph (GC). A geophysical
investigation using electromagnetics would be completed in conjunc-
tion with these borings to define the lateral extent of any contam-
inant plume that may be present. If initial borings Into the lagoons
indicate that ground water monitoring is necessary, the deeper
borings around the periphery could be used for monitoring well
emplacement.

The Identified area of soil contamination west of the treatment plant
should be more accurately defined. Recommendations for this area
Include completing several test borings in the area to determine the
maximum depth of contamination, followed by grid sampling to
accurately define the contaminated area. Samples collected from the
test borings could be extracted and analyzed for PCBs in the field
using GC. Since they were found at high concentrations in previous
samples, PCBs would be a good indicator for other possible
contaminants. Following the determination of the maximum depth of
contamination, a detailed sampling program should be developed and
conducted 1n order to define the extent of contamination.
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SITE P - SAUGET/MONSANTO LANDFILL

Site Description

Site P is an Inactive, IEPA-pernritted landfill covering approximately
20 acres in Sauget, Illinois (Figure P-l). The site is bordered on
the west by the Illinois Central Gulf Railroad; on the south by
Monsanto Avenue, and on the east by the Terminal Railroad Association
railroad. The two railroads converge to delineate the north
boundary. Generally, the geology at the site consists of silty sand,
underlain by fine grained to silty clay, followed by fine to coarse
grained sands down to the bedrock. Surface drainage is to the
south-central portion of the site, which was not landfilled due to
the presence of a potable water line in this area. A depression area
is also found along the east perimeter, adjacent to the Terminal
Railroad. Surface drainage will not leave the site due to the
presence of railroad embankments along the perimeter and the
depression in the central portion of the site.

Site History and Previous Investigations

Sauget and Company entered into a lease agreement with the Union
Electric Company 1n St. Louis to operate a waste disposal facility in
1972. In January 1973, IEPA Issued an operating permit to Sauget and
Company to accept only non-chemical waste from Monsanto. Sauget and
Company subsequently applied for, and was granted, a supplemental
permit in 1974 which allowed acceptance of general waste and
diatomaceous earth filter cake from Edwin Cooper, Inc. (now Ethyl
Corp.). The IEPA began conducting routine inspections of the
facility in 1974, at which time no violations were evident. In
October 1975, an Inspector observed a small amount of yellowish,
tar-like liquid 1n an area adjacent to several crushed fiber drums
which were labelled "Monsanto ACL-85, Chlorine Composition.11 Sauget
and Company and Monsanto were subsequently notified of this permit
violation, and the matter was not further addressed. The site was
operated in general compliance until December 1977, when an
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inspection revealed the disposal of approximately 25 metal containers
(12-15 gallon) full of phosphorus pentasulfide (P2ss)> a
flammable solid. Monsanto was required to excavate and remove all of
this material from the site, and to discontinue disposal of any
chemical wastes or packagings.

The IEPA became aware of another potential problem at this time,
specifically the use of a Southern Railway slag pile for intermediate
and final cover material. Analysis of this slag showed it to be
unsuitable as cover due to Its high permeability and heavy metal
content. Cinders were also used as cover material at Site P, and are
expected to pose the same problems as the slag; that is, increased
surface water infiltration and the resulting potential for leaching
heavy metals along with organic wastes into the groundwater.

State inspections in 1978 and 1979 indicated unpermitted disposal of
Monsanto ACL filter residues and packagings. The composition of this
material is not known. According to the site operator at that time,
this material would occasionally ignite when in contact with the
filter cake waste from Edwin Cooper.

An Illinois American Water Company distribution main was discovered
in 1980 during preparatory excavation on the southern portion of the
site. The south one-third of the property was purchased from
Illinois Central Gulf 1n 1971 by Paul Sauget. Following discovery of
the water line, Site Plans and permits were modified to include no
waste disposal within 100 feet of the line.

Review of available IEPA records indicates that the Edwin Cooper
filter cake is the only industrial process waste that was reported to
have been disposed of at Site P. Records indicate that approximately
117,000 cubic yards of this material was accepted. The filter cake
was classified as non-hazardous on special waste authorization permit
number 7400017, based on EP toxicity results submitted in 1973.
Additional analytical data 1s available for a filter cake composite
sample from Edwin Cooper in 1979 which indicates elevated levels of
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lead (18.4 ppm), cadmium (1.8), zinc (7,220 ppm), and a pH of
11.22. No groundwater monitoring program has been established for
Site P, nor have wastes at the site been adequately characterized.
No sampling or other field Investigation activities have been
conducted, other than routine IEPA Inspections, at the site.

Data Assessment and Recommendations

A groundwater study consisting of Installation and sampling of 6
wells Is the only planned field Investigation for Site P during the
Dead Creek Project. Additional Investigation will be necessary to
adequately characterize the site and to provide an adequate data base
for conducting the feasibility study if groundwater contamination is
detected. Further evaluation of subsurface soil conditions at the
site would be necessary in order to define waste characteristics and
the vertical and lateral extent of contamination so that remedial
alternatives can be assessed.
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SITE Q - SAUGET/SAUGET LANDFILL

Site Description

Site Q is the Sauget/Sauget Landfill, an inactive waste disposal
facility operated by Sauget and Company between the years 1966 and
1973. The site is approximately 90 acres in size, including a
southern extension, as delineated by the Alton and Southern Railroad
tracks (Figure Q-l). The site is located on east bank of the
Mississippi River and is also on the river side of a U.S. Army Corps
of Engineers flood control levee. Site Q is also situated
immediately east of Site R, commonly known at Sauget Toxic Dump, a
chemical waste disposal facility owned by the Monsanto Chemical
Company.

Site Q was operated without a permit from IEPA, although registration
with the Illinois Department of Public Health was obtained for the
north site in 1967, prior to the formation of the IEPA. The site is
presently covered with black cinders, which is an unsuitable cover
material due to its high permeability. Site Q is presently owned by
the Riverport Terminal and Fleeting Company, and the property is
leased to the Pillsbury Company. Pillsbury operates a coal unloading
facility at the site.

Site History and Previous Investgatlons

Disposal operations at Site Q began in approximately 1966 in the
northernmost portion of the property. A Union Electric Company
flyash pond existed at the site in an area immediately south of
Monsanto's chemical dump. IEPA Inspections in the early 1970's
documented several violations of the Illinois Environmental
Protection Act, including open burning, use of unsuitable cover
materials (cinders and flyash), and acceptance of liquid chemical
wastes. Septic tank pump ings were also accepted at the site from
approximately 1968 to 1972, and were apparently co-disposed with
general municipal refuse.
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in April, 1971, a complaint was filed by IEPA against Sauget and
Company for the violations mentioned above. The company was ordered
to cease and desist open burning, accepting liquid chemical wastes,
open dumping, and use of cinders and flyash as cover material. In
July, 1972, a smoldering underground fire was observed by IEPA
inspectors at the site. The f1re continued to smolder until October,
1972 despite repeated attempts to extinguish it. Underground fires
were a continuing problem, as documented by later IEPA inspection
reports. In the spring of 1973, flood waters from the Mississippi
River inundated Site Q. This condition persisted into the fall, and
operations at the site were discontinued. Exposed refuse was
observed being carried downstream in the river at that time.

Sauget and Company filed a permit application to IEPA in 1972 for a
proposed extension to the existing landfill. The proposed extension
was located south of the Alton and Southern railroad tracks, and will
be referred to as the south site. IEPA denied issuance of a permit
for this extension several times, as Sauget and Company had filed
repeated applications. Although approval of the south site was never
Issued, disposal operations continued 1n this area.

In the early 1970's, IEPA collected several samples from Site Q.
Approximate sample locations are shown in Figure Q-l. Analytical
data for samples collected from ponded water, leachate seeps, and
ground water are provided 1n Table Q-l. The first set of samples,
collected in October, 1972, consisted of one sample from ponded
water, and one leachate sample. The results for these samples show
the presence of several metals, including copper, iron, lead,
mercury, and zinc. Ground water samples were collected in January,
1973 from two monitoring wells at Site Q. Information regarding
construction details for these wells has not been located. Sample
GW-1 showed trace levels of cadmium, silver, and phenols, while GW-2
showed very little evidence of contamination. Samples were again
collected by IEPA from ponded water at Site Q on two occasions in
April, 1973. Analytical results showed low levels of boron, cadmium,
copper, iron, lead, manganese, mercury, nickel, and zinc in sample
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TABLE Q-l: ANALYSIS OF SURFACE AND GROUND MATER
SAMPLES COLLECTED BY IEPA AT SITE Q

SAMPLE LOCATIONS AND DATES

PARAMETERS
Calcium
Magnesium
Sodium
Potassium
Ammonia
Boron
Cadmium
Chromium (Total)
Copper
Iron
Lead
Manganese
Mercury (ppb)
Nickel
Silver
Zinc
Alkalinity
Chloride
Nitrate
Phosphate
Sulfate
Hardness
Phenols

P-l
80
8
23
6
0.
7

0.

46
19
NA
NA
230
240
NA

10/17/72
————— L-l

56
26
169
30

19 21
6.5

0.01
46
0.02

5 0.5

0.2
810
4
NA
NA
18
560
NA

GW-1
310
57
275
10
NA
NA
0.

0.

645
310
NA
NA
325
NA
0.

1-17-73
GU-2
137
205
13
4

NA
NA

02

01
0.1

375
24
NA
NA
25
NA

02

4-10-73
P-2
250
42
230
85
32
2.6

NA
NA
0.02
60
0.07
6
0.4
0.3

4.2
420
210
NA
3.7

350
970
NA

4-26-73
P-3
280
44
205
70
36
2.8
0.02
0.03

67
0.07
6.5
0.6
0.2

5

205

5
270
930
NA

NOTE: All results 1n ppm unless noted otherwise.
Blanks Indicate below detection limit.
NA Indicated parameter not analyzed.
P * Ponded water, L - Leachate, GU * Groundwater
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P-2 and/or P-3. Although the data from samples collected In the
early 1970's showed the presence of several contaminants, most
notably phenol and heavy metals, no conclusive evidence of
contamination at Site Q was obtained.

IEPA collected samples from leachate seeps along the Mississippi
River in October, 1981 and again in September, 1983. The locations
of these samples are shown in Figure Q-l, and analytical results are
presented in Table Q-2. Data for the 1981 samples shows elevated
concentrations of arsenic, chromium, copper, lead, managanese, and
phosphorus in both samples. Additionally, low levels of phenols and
PCBs were detected in the samples. The samples collected in
September, 1983 show very similar results. Heavy metals and PCBs
were again detected at concentrations very close to those seen in the
earlier samples.

The cinders and flyash used as cover materials at Site Q have been
the subject of numerous investigations and complaints by IEPA. In
addition, the depth of final cover has been deemed inadequate, and
enforcement action is pending on this matter. The Illinois Pollution
Control Board Case Number 77-84 was filed against Sauget and Company
and Paul Sauget in May, 1977. As a result of the findings in this
case, a monetary penalty was invoked, and Sauget and Company was
ordered to place two feet of suitable cover material on the entire
site by February, 1981. Sauget's failure to comply with these orders
led the Illinois Attorney General's office to file a similar case.
Site Q has been a chronic enforcement problem, and recently Paul
Sauget was found in contempt of court for failure to comply with
court orders.

Laboratory tests run on the cinders and flyash indicate permeability
values in the range of 9 x 10~3 centimeters per second, which is
considered unsuitable by IEPA. In addition, metals analysis of the
cover material showed unacceptably high levels of arsenic, copper,
lead, and zinc. In 1972, IEPA collected samples from stockpiled
flyash at Site Q, and ran leach tests for inorganic constituents.
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TABLE Q-2: ANALYSIS OF LEACHATE SAMPLES FROM
SITE Q (COLLECTED OCTOBER 28, 1981
AND SEPTEMBER 29, 1983 BY IEPA)

PARAMETERS
Alkalinity
Ammonia
Arsenic
Barium
Boron
Cadmium
COD
Chloride
Chromium (Total)
Copper
Cyanide
Hardness
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Nitrate
Phosphorus
Potassium
R.O.E.
Silver
Sodium
Sulfate
Zinc
Phenol
PCBs (PPB)
2,3-0(PPB)

SAMPLE L.OCATIONS

10-28-81
L-l
255
3.8
0.057
0.8
5.8

445
15
0.08
0.2

1330
207
0.26

145
7.7

0.3
0.24
6.1
16.5

1980
0.02
55.7

1196
1.2
0.005
0.7

L-2
293
2.8
0.022
0.2
5.6

35
17

0.04

1220
17.5

67
34

0.4
0.74
9.5

1829
0.01
53.3

1059
0.2
0.005
1

L101
191
6.5
0.11
0.5
37.5

87
23
0.03
1.2

1225
86
0.13
81
6.7

0.1
0.21
3.1
13.4

1880
0.01
56

1200
0.3

0.5

AND DATES

9-29-83
L012
158
4
0.034
0.4
42

94
22
0.01
0.06
0.01

1360
36
0.08
73
6.8

0.1
6.1
1.3
13.5

2118

70
1350

0.2

L103
242
3.7
0.012
0.3
23

71
31

0.01
1045

6.4
0.02

44.5
2.7

1.8
0.86
17

1563

51
900

0.1

NOTE; All results in ppm unless noted otherwise.
Blanks Indicate below detection limits.
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Samples were taken from piles estimated to be 5 years old, 1 year
old, and fresh material to determine the types and quantities of
contaminants being leached from this material at the site.
Analytical data for these samples are shown In Table Q-3. Analysis
of the first set of samples (August, 1972) shows a distinct trend of
the more soluble compounds, such as calcium, sodium and potassium,
being leached from the fresh ash. However, the second set of
samples, collected in October 1972, does not show a similar trend.
The reasons for this discrepancy are not clear. The data in Table
Q-3 also shows that significant quantities of metals are contained in
the ash, particularly for the material estimated to be five years
old.

lEPA's Notices of Violations concerning disposal of chemical wastes
at Site Q in early inspections are supported by more recent informa-
tion. Notification of Hazardous Waste Site Forms were submitted to
USEPA from three companies for this site. These notifications
indicate disposal of organics, inorganics, solvents, pesticides,
paint sludges, and unknown wastes at the site. In May, 1980 workers
uncovered buried drums and unknown wastes while excavating for
construction of a railroad spur on the property. Workers observed a
haze or smoke rising from the material after it was uncovered,
suggesting corrosive and/or reactive properties.

In November, 1985, IEPA received a sketch from a reporter for a St.
Louis newspaper indicating the location of burled drums containing
PCBs. The reporter's source of this information is not known, nor
has the information been verified to date.

As a result of the May, 1980 incident in which buried drums were
unearthed, USEPA tasked its FIT contractor (Ecology and Environment,
Inc.) to perform a detailed study to determine the extent of chemical
contamination at Site Q. The study Included a systematic geophysical
investigation using EM, magnetometry, and ground penetrating radar
(GPR), followed by a drilling and sampling program to investigate
possible subsurface contamination. The investigation was limited
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TABLE Q-3: ANALYSIS OF FLYASH USED AS COVER
FROM STOCKPILES AT SITE Q (SAMPLED
BY IEPA IN 1972)

SAMPLE NUMBERS AND DATES

PARAMETERS
Calcium
Magnesium
Sodium
Potassium
Ammonia
Arsenic

^Barium
Boron
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Mercury (ppb)
Nickel
Silver
Zinc
Alkalinity
Chloride
FlouHde
Phosphate
Sulfate
Hardness
COO

5 Years
125
4.6
10
7
1.8

NA
0.1
0.9
0.01

0.09
1.3
0.03
0.69
6
0.1
0.005
0.8

140
10
0.2
NA
290
420
250

8/3/72
1 Year
245
6.4
7.5
11
0.36

NA

3.6
0.01

0.01
0.1

0.03

0.1
0.005
0.1
65
12
0.2
NA
950
1000
33

Fresh
285
0.5
58
79
0.47
NA
0.1
1.8
0.02

0.01

0.03

0.2
0.005

120
60
0.1
NA

1300
1400
52

5 Years
580
9

140
56
0.75

1.3
0.02
0.03
0.06
0.85
0.02
0.75
6.2
0.12

1.05
120
150
0.3
1.6

1600
1600
460

10/16/72
1 Year
120
2
1.3
2
0.05

0.6

0.1
6.01

0.05

0.05
80
4
0.3
0.07

250
340
26

Fresh
130

36
45
0.15
0.02

2.4

0.02

0.05

0.02
135
49
0.2
0.05

270
350
45

NOTE: All results 1n ppm unless noted otherwise.
Blanks Indicate below detection limit.
NA Indicates parameter not analyzed.



to the northern portion of the site which amounts to approximately 25
percent of the site area.

Technos, Inc. of Miami, Florida was contracted to perform the
geophysical investigation. This investigation was completed
in June 1983. Results of the geophysical investigation identified
the probable limits of landfill ing and burial zones of relatively
large concentrations of iron bearing materials such as drums or car
bodies. These iron bearing zones were found in several distinct
locations in the north-central and western portions of the study
area.

Following the geophysical investigation, a drilling/sampling program
was conducted to determine if subsurface soils were contaminated.
The program consisted of drilling 18 test borings through the
landfill, and collecting 35 soil samples for full priority pollutant
analysis, as designated by USEPA. Subsurface soil samples were
collected at depths ranging from 10 to 26 feet. Sample locations are
shown in Figure Q-2. Analytical data for the soil samples are shown
in Table Q-4, which consists of five pages. As can be seen in the
table, a wide variety of organic compounds were detected at high
concentrations in these samples. The sample analysis consisted of
testing for 112 organic compounds, and 63 compounds were confirmed to
be present in the subsurface samples.

Specifically, the data showed that thirty-four organic compounds were
found at concentrations of 10 ppm or greater. Of these 34 compounds,
20 compounds were detected at concentrations 100 ppm or greater. And
of these 20 compounds, 7 compounds were detected at concentrations of
1000 ppm or greater. Compounds detected at concentrations of 1000
ppm or greater Include 2,4-d1chlorophenol, 1,2,4-trichlorobenzene,
1,4-dichlorobenzene, bis(2-ethylhexyl) phthalate, toluene, o-xylene,
and PCB-1260. In addition, 2,3,7,8-TCDD was detected in two samples
(B4B and B8B). Compounds detected in samples taken from Site Q
include many of the same compounds as detected in samples taken from
Site R, the Sauget Toxic Dump site. Contamination was detected
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TABLE Q-4i lOCNtiriCD ORGW1C OMPOIMS IN
SUBSUVttC SOIL SAMPLES nKH SITE 0
(SAMPLES COLLECTED JULY 1). TWOUOM JULY 20, 1*13
BY ECOLOGY AMD CNVIMMCNT, INC.)

PARAMETERS
2.3.7.8-tCOb —————————
2.4,6-trichlorophonol
Z-ehlorophenol
Z,4»dichlorophonol
Z.4-diaotnyph*nol
4. t-dinitro-2-e»thylphenol

ohonol
2-OBthylphenol-
4-eethrlphenol
2. 4, 3-tr icMorophenol
econophthene
1 , 2, 4-trlcnlorobonzene
1 , 2 îcnlorobenzene
1 ,4-didilorobonzeno
Tluoronthone
toephorone
nepthelene
nitorbenzene
N-nttroeodlphenyleeine

butyl benzyl phthelete

dl-n-octyl phtnelete
dlethyl pMhelete
bann(«)onthr*eene

b*nzo(g)u)perylene
riuorene

tSî JSlSS
pyren*
onilino
4-chloreniline
dibennfuren

3-oltreenUtne
benzene
ChlDrobenzene
1,2-dichloroeUwne
1,1-dicMoroethene

1 , 2-trene diehloceethone
etnylbenzene
eetnylone chloride
tetrechloroetheno
toluene
trtehloroethene
ecetone
2-butenone

etvrene
0->yl*ne
•CB-1242
K81234
•CB-1248
K8-12«0
PC8-101*
Totel KB

BIA BIB B2A
10.0-11.5 17.5-19.0 13.3-13.3

2,300 170.000 22.000
24,000 45,000 800
tt.OOO 3,100,000 31,000

300

•4,000 3,400
24.000 35.000 45,000

LT

1,200

LT LT
1,800

11,000
8,800 400

LT

MO
1,000

LT

LT
1,000
2,000
4, MO

7.4

NO

1,000
483.2

2,120.*

BORING/SAMPLE NUMBER
DEPTH (in root)

• 828 83*
17.0-1».0 10.0-12.0

520 1,400
1,300

1700 7*0

LT
4.400 3.200

3*0
LT

2.800
480

720 LT
1,200

8,300

LT

400

3,000
2.700

LT

3,000
2,300

3.7 LM

2.0

B3B B4A B«
13.3-15.3 10.0-12.0 13.3-13.3

1,300 M.OOO
LT 57,000 3*0,000

4,500 370.080
72,000

11,000 100,000
100.000 fe.OOO 88.000

LT 330,000

LT 100,000
LT 20,000

7M LT M.OOO
LT

LT
56.000

62.000

LT

LT
LT

LT

10,000 40,000

1.0

m LM
LT

3,100

68.000 1,000.000

NQTEi All rMultt in ppto.
LT < Pr«Mnt, but lamr tlwn UK dcUetlan Ikatt for leu hutrd
LM > Pnwnt, but loMr thw ttm detection liait for eediio heierd enelyee*.
f« The ee*ple could not be eleened 141 eufftciently to yield TCOO reeulte.
W > Not enelyzed, eeeplt could net be domed up wfriciently.
Blenk > not detected.
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TMU 0-» (continual

Oooth (in foot)

•MMCTCRS
2.3.7,8-TCOO
Z.4,*-trlchlorophonol
2-chlarophanol
Z,4«diohloraphonol
2.4-diMthrpnanel
4, C-dinitro-Z-aathy lateral
aontOBnlonphanol
•howl
Z-aothylphanol-
4-aothylphanol
2,4,5-trleWorophanol

1 , Z, 4-tr icMorabanzana
I.Z-dlehlorabonzana
1 . 4-dlehlanoonzana
fluoronthano
laaaharano
napUMlano
nltorbanzona
N-nitraaodlBhany'lao4no
btaCZ t̂hylhnyl )phUMlaU
butyl banzyl phtnalato
dl-n-tatyl ahthalata
dl-a-aetyl ohtnolota
dlathyl pMhalata
bann(«)anthr acorn

banao(b) nuaranUiana

riuaraM

iiM^Hvift 2 3*cd litfmHM

anil ma
4-ehlaranlllna

3-nUroanilim

Chlorabanxono
I.Z-dteUoraathona
f,1-dlehloraothana

1 ,Z-trana-dlehloroathana

•athylana ehloridt
totoachlaraaUiana
toluana
trtehlaroathana
acotana
Z-butonoiM

atyrana

•CS-1242
•CS1Z54
•08-1248
PCB-12M
•CB-1014
Total RS

13.5-15.5 17.0-1».0 10.0-12.0 13.5-15.5 10.0-12.0 13.5-15.5 13.5-15.5 17.5-19.5
0.11

130.000 M.OOO 2.700 4,100 2,700 400,000 10.000
31,000 •.400 1,400 1,«00 LT

5M.OOO 2*0,000 17,000 15,000 t,100 1,500.000 M.OOO
2,000

1«,000 25,000 31,000
140.000 250,000 45.000 11.000 1.000

1,400 MO
J4.000 7,000 1.400

M.OOO 13,000 120,000
100.000 28,000 LT 180,000

3.100 800

LT 800 LT 380,000 LT
27,000 11,000 LT 52,000

400 LT

LT
LI
LI
LT

•.000

3.Z LM
18,000 27,000 100,000 1.4 4.2 7,100

12,000 3.4

4a,000 3.1 4.5
15.0 M.O 45.0 LT

LT
50,000 LT t.1

LT
330 200 2. COO

LT LT LI

140,000 13.0 LT Z2.0
70, 000 1 , 700 2, 700
<0, 000

4,700
5*0 13,000 880 1,500

2,300 «*,000
M.OOO

All rmulU in ppb.
LT « PrMwit, but lowr tlwi ttm dtUetion llait for la* lanrd tmlym*.
LN > PtMMit, taut law th«n tta datactian limit for Mdiin Iwntd anilywa.
• > Tha tmflt could not b> clairad i* •uffuiantlir to yiald TCOO rnulta.
MA > ** aralrnO. *«*
Blank • Not datactod.
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0-4 (Continutd)

numerals
2.3.7,»-TCOD
2.4.4-trlchloraphanol
Z HBM Ofoptwno 1
2, *-«UcftlMopoanul
2,4-dunthrpnwiol
4, t-din ttro-2-o*thylpnml
pantachlorapnanal
gftanol
2-«»tKylBtMnol-
4-o»thylphanol
2 , 4, 5-tr icnloropnonol
•Mnaphthdna
1,2, 4-triehlorobonan*
1 . 2-dichlerabonzona
1 , «-dicMorobonzon*
njoronthano
looonorona
naothalon*
niurbanzan*
k-'Mtrooodipnanylaaina
bia ' 2-athylhanyl )phthalata
but'l bonnl ohtnalit*

di-n-oetyl pntnolot*

baniio(b}rluof •ncnoFio
bomo \ k iTluBfantnfio
chi yoona
•nfvoctm

pnonmthrona

prrona
•nil in*
4-cfUoronilln*

bonzono
OCarobomono
1,2-dieMoroathano
1.l-d>ehlaro*thon*
1.1.2, 2-tatrachlaroothona
1 , 2-trono dlehletuotham

o*t.*9lana ehlorido

trisMaro«thono
aeotana
2-toJtanona
1 oatnyl -2-pantonon*

K»-1242

KS-1241
PCB-1240

BORINC/SM«U NUKR
DEPTH (in foat>

•M •«• 010A S10B S1U 1118
15.0-17.0 17.0-19.0 17.0-19.0 19.0-21.0 17.0-19.0 19.0-21.0

• r r
LT COO 4S,000 MO

MO 1,100 1,700 LT
7.400 9.100 170.000 9,<0 3.200 20.000

LT

4,100 2,200
7,500 14,000 32.000 11.000 «,200 37.000

1.400 2,300 2.700

11,000
11,000 LT

LT 27.000 LT

17.000 LT
(.500 72,000 35,000

LT
440 ' 52,000 34,000

LT
1,500 LT 23.000 LT

LT 040

•12* 112*
17.0-19.0 19.0-21.1

4,400 9,400
1,200 320
a, no 4,200

24,000 920
17.000 7.500

1,000 720

100
1.000

720
LT MO

LT
440

1,000
1,000

&.400

5.200

5,«0

10,000

LM

LT

5,200 IM

4.500 220,000
3.3 300 1.700 LT

130.000 1,300,000 100,000
42,000

210 14,000 4,400

30,000 <50,000 70,000
400 N»

M
M 31,000 70,000

1,500 1.300 M 120 45,000 411,000

LM

LT

LM

7,000 3,000

»U rmult* in ppb.
LT * Prmnt, but lowr thm tt» dttwtion limit for Ion hu«d
U* * Prrant, but lomt thtr tht dttwtion limit fat rntaiuf haurd •ruly***.
f * Th» MBpl* could net b» elnmd up nirrictcntly to yield TCOD rMult*.
•*«•»* •nclytid, M^>U could not b> elMntd up mirrieiontly.
•lank « Not ditoetod.
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Ml£ Q-4 (Continued)

Depth (in feet)

PMMCTOIS
2.3,7,0-TCBO
2.4.6-trichlarephonal
2-cnlorophonol
2.4>dichlorophonol
2.4-dwethyphenol
4, e-dinltro-2-evtnylphenol
pentechlaroohonol
Dhonol
Z-aothylpheral-
4-e»thylphenol
2 , 4, 5-t* ichlotaphenol
•COJMBMnOM

1.2.4-trlchlorobenzene
1,2-dichlarokonione
1.4-dichlorobonzono
nueronthone
leophetone
nopthelene
nttotberaono
N-nttroeadiphenyloBlno
bie(2-etliylhmyl)phtheleU
butyl beniyl phtholete
d»-n-butyl pttnoloto
di-«-octyl phtheleU
duthyl phtholete
benzo(«)entnrecene
benza<e)pyrene
benn<b>n«rarenthene
benzo(k)riurorenthene
c^vyMno

indenod ,2.3-edtohnne
pyrane
eniluM
4-cnlarenUine
dibenafucen
Z-oethylMptlwleno
3-nltroonilino
bonKvne
Chlorobonnno
1,2-duhloraethone
1,1-dicnlaroethone
1 , 1 , 2, Z-Utroenloroetnone
1. Z-treno-diehlonothene
othylbonano
•etnvlene chloride
totreehloraethone
toluene
tricWocoethene
ecetone
2 butenone
1 oothyl-t-pentenone
•tvrene
0-nlene
PCB-124I
•CS1234
PIS-1 240
PCS-1240
PCS-1014
Totel PO

•13* OIJS 114* 0149 >15* OIK I14A 117*
17.0-19.0 19.0-21.0 17.0-19.0 19.0-21.0 22.0-24.0 24.0-24.0 22.0-24.0 22.0-24.0

20,000 4,400 000 1,900 7,700 4,400
2,500 3, •» 400 1,600 4,400 100,000
9,400 11,000 440,000 11,000 27,000 120,000

LT 600
LT

12,000 44,000 16.000 14.000 4,200 12,000 39,000 26,000
0.900 15.000 6.000 13.000 U.OOO 50.000

920 1,400 16,000 1,000 1,900 9.200
LT

2,400 3,000 13,000,000 2,000,000
420,000 35,000 LT

1.300 2.000 1.200.000 100.000 1.400 4.100

14,000
LT 210,000 20,000 720 2,000

400
1,100,000 220,000 4,400

LT LT
LT 900,000 49,000 LT 3,000
LT

LT

IT
1.300*
1.300*

SB

LT
LT

ao
LT 2,200 9.600

LT

44.000
63,000 LN

19,000
3,700

11,000
790,000 330.000 LT

50.0 13.0 5.000 2.5 23.0 LM
12,000

2,400,000 540,000
55,000

90.0 430 540 1,400
LM

LT 250,000 LT
64.000 4.Z 5.3

2,300,000 1,400,000 LT
3,000

770 1,300 2,900,000 16,000,000 190 1,000 370 6B.O
210

All raeulte in ppb.
LT * Proeont, but lowr then the detection llalt for Ion huerd mlyw*.
LM - Preeont, but low then the detection luit for oodiu> hund eniireee
P « The nmle could not be cleoned up tufftcientlr to yield TCOO reoulte.
H» » N»t eMlynd, •**>!• could not bo cUened up eufrictontly.
Blonk > Not detected.
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TABU <M (Continued)

BMING/SMVU MMER

PMMCTUSi-.i.T'.B-ratt ——————
Z , «. t-tr tchloraphonol
Z-chlorepnonol
Z.tedichlorophonol
2,4-diMtKyphMwl
», «-dtnltro-2-«thylphmol
p0nc£cnl oropnwiol
Dhonol
2-aothylphonol-
4-Mthylptwnol
2,4,5-lricRlorooh.nol
•CAAflpntnMM
1 , Z. 4-trichlorob«uono
1 ,2-dichlorotMnnn*
1 ,4-dieMorobonx*n*
fluormUiono
iMOtorono
nipthoifno
nitorbonion*
N-nttroMdlphonylMirw
bi •( 2-«thylhnyl )phth*l it*
butyl bmxyl DhtholoU
dt-n-butyl phtholct*
di-n-octyl antlMlitt
dicthyl pMlHjlat*
b«uo(i)inthrKOfM
bonza(i)pyr*no
bonto(b)nu
bonzo(k)nuor«ntlMn*
cterMiio
•nthrmno
bonn(o>i )p*rylmo
riuoron*

dilMna(«̂ i)*nthrie«no
indwiod.Z.J-cdMmno
pyrono
•nilino
4-ehloriniltno
dibonnrurm
2-«*tltylrwptholm
V-nitranilina
bonnnc
Chlorobonnno
1.2-dicMoraothoiw
1,1-dichloraothvM
1.1,2. Z-UtraeKlonothm
1 , 2-trirw-dlcMorcMtlww
•tltylbonnno

tctraehlorarthoiw
tOlUMW
trtehloraotlww
•c«tono
2 -but •nan*
»-flotltyl -2-OMt«nan»

0-nylon*
fCB-12«2
K>1ZM
PC8-1ZM
PC8-12CO
RB-IOIt
Tot«l KB

booth (in foot)

Bl» B1M BltB BlMk 1 Blank Z »ll» Spite
24.0-26.0 22.0-24.0 24.0-U.O M.O oak «I.O DDb

3, no

550 LT
1,000

MO *10 1,400 LT

LT
LT

5ZO MO
LT

LT LT
LT LT

MO MO

no

LT BM
si. on 1,700

MO

4.1

til 1».0 «7.0 LH «.»

2,000 2(0

a:s -

WO 2,400 ZM

(70

All rmulU in ppta.
LT > Proomt, but lomr tlwi Urn diUction Halt fat lorn huird
LH * Pronnt, but IOMT thon th* diUetion lt»it for Mdli» huord
f * Tho M>pl» could ot b> clMnod up «ufr»ci«ntly to yi*ld TCOO rMulU.
IM > Itot andyicd, wplt, could not b* elomod up •ufftcHnUr-
Blank > Not ditoetod.
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across the entire area investigated, which suggests that disposal of
large quantities of chemical wastes occurred specifically in the
northern portion of Site Q and probably over the entire site area.

Data Assessment and Recommendations

The data developed to date for Site Q shows significant overall
contamination at the site. Leachate samples collected from the
west-central portion of the site contained phenols, PCBs, and several
metals. Data collected prior to 1980 show general degradation of
water quality, as evidenced by the analysis of leachate and pond
water samples. The cinders and flyash used as cover material over
the entire site have been shown to contain elevated levels of heavy
metals, and also to be highly permeable. The subsurface soil
investigation conducted in 1983 indicated widespread organic
contamination to a depth of 26 feet in the northern portion of
Site Q. This study provides the only depth and area-specific
information available for the site concerning chemical contamination.
Since the 1983 study was limited to approximately 25 percent of the
total site area, it is apparent that further investigation is
necessary for Site Q.

Field activities presently scheduled at Site Q for the Dead Creek
Project include the installation and sampling of seven monitoring
wells and ambient air monitoring. This would provide limited
information concerning overall site contamination, but would not be
adequate to permit a detailed feasibility study of specific remedial
options. Further field activities should include additional
geophysical investigations and subsurface soil sampling for areas not
covered in the 1983 investigation, plus infiltration tests, hydraulic
conductivity tests, ground water monitoring, and an assessment of the
ground water hydrology in relation to the river.

The proposed geophysical surveys should be conducted in both on- and
off-site areas to delineate any off-site migration of contaminant
plumes and other possible drum burial areas. Infiltration tests
would be conducted at several locations to determine the adequacy of

Q-16



cover material, and to provide an estimate of leachate production.
The ground and surface hydrology should be assessed over a period of
time sufficient to address seasonal fluctuations. This assessment
would provide data to determine ground water discharge and recharge
1n relation to the river. Additional investigation, if necessary,
would be proposed following the completion of these activities.
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SITE R - SAUGET TOXIC DUMP

Site Description

Site R is the Sauget Toxic Dump, an Inactive Industrial waste
landfill used by the Monsanto Chemical Company between the years 1957
and 1977. Site R occupies approximately 36 acres adjacent to the
Mississippi River In Sauget, Illinois. The site 1s located
Immediately west of Site Q, commonly known as the Sauget Landfill.
Site R 1s presently covered with a clay cap and vegetated, and
drainage Is directed to ditches around the perimeter of the site. A
Monsanto feedstock tank farm 1s located adjacent to the site on the
northwest side.

Site History and Previous Investigation

Site R, also known as the Krummrich Landfill, was operated by Sauget
and Company under contract with Monsanto. According to an Eckhardt
Report summary sheet submitted 1n 1979 by Monsanto, approximately
262,500 tons of liquid and solid Industrial wastes were disposed of
at Site R from Monsanto plants in Sauget and St. Louis. In 1981,
Monsanto submitted two Notification of Hazardous Waste Site Forms for
Site R to the USEPA. The Monsanto W.G. Krummrich Plant (Sauget)
listed 290,000 cubic yards (c.y.) of organics, Inorganics, solvents,
pesticides, and heavy metals as having been disposed at Site R. The
Monsanto J. F. Queeny Plant (St. Louis) listed 6600 c.y. of the same
waste types as above. Both notifications also Indicated below-
ground disposal of drums.

Monsanto has also submitted two reports to IEPA outling waste types
and volumes disposed of at Site R for the years 1968 and 1972. Data
compiled from these reports are summarized in Table R-l. This
tabulation shows that the volume of wastes landfilled in 1972 was
significantly lower than that in 1968 This reduction reflects the
elimination of several major production operations at Monsanto's
Krummrich Plant. By 1975, the majority of chemical waste disposal at
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TABLE R-l: A LISTING OF WASTE TYPES AND
APPROXIMATE QUANTITIES DEPOSITED
AT SITE R AS REPORTED BY MONSANTO

Approximate Annual Volume (Cubic Yards)
_______________________________________1968_____1972

Still Residues
From Distillation of:

NitroaniUne and Similar Compounds 1700 94
Cresols, Esters of Phenol 1140
Chlorophenol, Chlorophenol Ether 1070 774
Aniline Derivatives 1300 208
Chlorobenzol 130 13
Nltro Benzene Derivatives 100 1190
Phenol 1020
Aromatic Caboxylic Acids 1500
Chlorinated Hydrocarbons 425

By Products
Mixed Isomers of Nltrochlorobenzene 1700 785
Mixed Isomers of D1Chlorophenol 3000 1240
Waste Malelc Anhydride 730
Waste Chlorobenzenes and Nltrochlorobenzene 120

Contaminated Acids and Caustic
Waste Sulfurlc Add with Chloropenol Present 1500 1395
Waste Caustic Soda with Chlorophenol Present 5300 1760

Waste Solvents
Waste Methanol Contaminated with Mercaptans 600
Waste Isopropanol (Water and Chlorinated Hydrocarbon) 5500
Miscellaneous Solvents 1019
01 ly Material 101

Filter Sludges
Spent Carbon or Other Filter Media 600 12
Lime Mud from NitroaniUne Production 1000 1195
Gypsum 5600

Obsolete Samples and Sampling Wastes
Chlorophenols 72 40
Laboratory Samples 208 150

Total 28,270 16,021

NOTE: Blanks indicate waste type not reported.
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Site R had been terminated, as wastes were either hauled to other
disposal facilities or Incinerated on the plant site.

Very little information is available concerning disposal activities
at Site R prior to 1967. In March, 1967, Sauget and Company filed an
application for registration to operate a refuse disposal facility to
the Illinois Department of Public Health. Health Department
inspection reports from 1967 indicate disposal of liquid chemical
wastes and metal containers from Monsanto. Liquids were pumped from
tank trucks and drums into several pits around the site. Cinders
were used as intermediate cover material.

In August, 1968, the Illinois Department of Public Health collected
five ground water samples from on-site monitoring wells. The
locations of these wells are shown in Figure R-l, and analytical
results are presented in Table R-2. Phenols were detected in all
wells at concentrations ranging from 15 to 1220 ppb. Alkalinity and
total solids were also analyzed for, but no significant conclusions
can be made from the data for these parameters.

IEPA began making routine inspections at Site R in 1971. Photographs
of the site at this time suggest that wastes were disposed of in
direct contact with the ground water. No segregation of liquid
wastes was apparent in these photographs. IEPA collected another set
of samples from the monitoring wells in December, 1972. Analytical
data for these samples are shown in Table R-3. The results Indicate
concentrations of iron, zinc, and phenol above the State's water
quality standards. Oil was also detected in wells MW-1 and MW-4.
Samples were also collected from waste ponds at Site R by IEPA in
January, 1973 and analyzed for phenol. Two samples were collected
from pits identified as crystallization ponds, and one sample was
taken from a spent caustic pond. Results for the waste pond samples
are shown in Table R-4. High concentrations of phenols were detected
in all samples.

In 1973, IEPA sent notices to Sauget and Company and Monsanto
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FIGURE R-1
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TABLE R-2: ANALYSIS OF GROUND WATER SAMPLES
FROM SITE R (COLLECTED AUGUST 22, 1968 BY
THE ILLINOIS DEPARTMENT OF PUBLIC HEALTH)

SAMPLE LOCATIONS

PARAMETERS

Total Solids (conductivity mmhos)
Alkalinity (ppm)
Phenol (ppb)

MW-1

320
172

1220

MW-3

300
148
25

MW-4

280
156
20

MW-5

250
124
15

MW-6

500
248
1200
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TABLE R-3: ANALYSIS OF GROUND WATER SAMPLES
FROM SITE R (COLLECTED DECEMBER 5, 1972
By IEPA)

SAMPLE LOCATIONS

PARAMETERS
Calcium
Magnesium
Sodium
Potassium
Ammonia
Arsenic
Boron
Cadmium
Chromium (Total)
Copper
Iron
Lead
Manganese
Mercury
Nickel
Zinc
Alkalinity
Chloride
Fluorlde
Nitrate
Phosphate
Sulfate
Conductivity (mmhos)
Phenols
Oil
Hardness
COD

MW-1
50.2
15.8
18.5
3.6
1.5

0.1

2.4

0.35

0.40
180
22
0.2
0.1
0.003
16
445
0.088
1

200
46

MW-2
147
36
112
6.7
2

0.7

0.1
28.2

0.61

1.42
430
225
0.2
0.3
0.21
12

1400
0.2
0

530
135

MW-3
36
18
15
4.2
0.65

0.1

1.4

0.12

0.21
145
22
0.2
0.1
0.05
29
390
0.007 .
1

170
3

MW-5
49
18.5
18.5
3.5
0.92

0.1

8.5
0. 02
0.95

2.05
185
22
2
0.1
0.34
32
470
0.014
0

200
8

NOTE; All results In ppm.
Blanks Indicate below detection limits.
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TABLE R-4: ANALYSIS OF SURFACE WATER
SAMPLES FROM WASTE PONDS AT
SITE R (COLLECTED JANUARY 18, 1973
BY IEPA)

SAMPLE LOCATIONS

PARAMETER CRYSTALLIZATION POND 221 CRYSTALLIZATION POND 270 SPENT CAUSTIC POND

Phenol 2800 50,000 2,000

NOTE: Results in mg/1 (ppm).
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outlining violations of the Environmental Protection Act at Site R.
Violations noted included inadequate segregation of wastes, open
dumping of chemical wastes, and operation of a disposal facility
without the necessary permits. In addition, it was noted that the
cinders being used as cover material was not in accordance with the
Rules and Regulations set forth by the Illinois Pollution Control
Board. These violations were reiterated several times in 1973 and
1974.

The monitoring wells at Site R were sampled annually between the
years 1973 and 1976. In addition to the monitoring wells on site, a
Monsanto production well (Ranney Well), located in the northwest
corner, was also sampled. Results from these sampling efforts are
summarized in Tables R-5 through R-8. Although specific pumping data
for the Ranney Well could not be located, Illinois State Water Survey
reports and file information suggests that pumpage of the well
produced a significant cone of influence in the area. Sample data
shows significant contamination in the Ranney Well, most notably with
phenols and PCBs. COO, which is a non-specific indicator of organic
contaminants, was also detected at much higher concentrations in the
Ranney Well than in other wells sampled. Iron, mercury, and zinc
exceeded water quality standards on one or more occasion during this
time period. It should be noted that analysis of samples collected
at Site R prior to 1976 was limited to inorganic parameters and
phenols. Ground water samples collected in February, 1976 were
analyzed for PCBs (Table R-8). The Ranney well was the only well to
show a detectable concentration of PCBs (7.7 ppb).

IEPA monthly inspection reports from 1975 indicate a significant
reduction in the volume of chemical waste disposal at Site R. Wastes
were being shipped to other locations for disposal or were being
incinerated at Monsanto1s Krummrich Plant. Monsanto voluntarily
ceased disposal operations at the site in 1977 and began closure
proceedings. D'Appolonia Consulting Engineers, Inc. (D'Appolonia)
was contracted by Monsanto to conduct a subsurface investigation of
the site. Twenty soil borings were drilled and eight monitoring
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TABLE R-5: ANALYSIS OF GROUNDWATER
SAMPLES FROM SITE R (COLLECTED
FEBRUARY 22, 1973 BY IEPA)

SAMPLE LOCATIONS

PARAMETERS

Iron
Manganese
Mercury (ppb)
Zinc
Ammonia
Phenol (ppb)
BOO
COD

MW-1

6.8
0.35
0.4
1.9
1.6

150
31
51

MW-2

11
0.55

0.6
2.6
80
48
78

MH-4

0.8
0.05

0.7
—

1
16

MW-5

6.6
1.05
0.2
1.5
1.3

1
13

RANNEY WELL

1.9
0.92

0.98
7500
85
220

NOTE; All results 1n ppm unless noted otherwise.
Blanks Indicate below detection limits.
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TABLE R-6: ANALYSIS OF GROUND WATER SAMPLES FROM
SITE R (COLLECTED MAY 6, 1974 BY IEPA)

SAMPLE LOCATIONS

PARAMETERS
Arsenic
Barium
Boron
Cadmium
COD
Chloride
Cyanide
Iron
Lead
Manganese
Nitrateon
Phenols
R.O.E.
Selenium
Sulfate

MW-1
0.001
0.1
0.3

44
90

15
0.008
0.69

4
0.35

720

220

MW-2
0.001
0.3
0.9
0.02

990
215
0.008
43.2
0.01
1.4

7
120
1600

78

MW-3
0.005
0.2
8.4

21
30

11.9

1.1

1
0.1

750

305

MW-4

0.1
0.2

14
17

2.71
0.008
0.2

0.02
270

48

MW-5
0.001
0.2
0.1

17
16

7.5
0.014
0.9

0.1
240

41

Ranney Wel 1
0.002
0.2

340
25
0.005
2.65
0.95
0.95
0.4
5
15
820

31

NOTE; All results in ppm.
Blanks indicate below detection limits.
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TABLE R-7: ANALYSIS OF GROUND WATER SAMPLES
FROM SITE R (COLLECTED OCTOBER 28, 1975
BY IEPA).

SAMPLE LOCATIONS

PARAMETERS
Ammonia
Arsenic
Barium
Boron
Cadmium
COD
Chloride
Cyanide
Iron
Lead
Manganese
Nitrate
Oil
Phenol
R.O.E.
Selenium
Sulfate

RANNEY WELL

0.002
0.1
0.7

345
110

4.5
0.02
1.3

3
19
300
0.02
95

MW-2

0.1
0.9

210
200
0.02
13.4

0.2
0.3
6
1.1

920

6

MW-4

0.002
0.1
0.5

12
23
0.01
1.45
0.01
0.1
0.2
2
0.025

230

22

MW-5

0.2
0.2

16
20

11
0.04
0.7
0.1
3
0.013

200

15

NOTE: All results In mg/1, (ppm).
Blanks Indicate not detected.
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TABLE R-8: ANALYSIS OF GROUNDWATER SAMPLES FROM
SITE R (COLLECTED FEBRUARY 17, 1976
BY IEPA)

SAMPLE LOCATIONS

PARAMETERS
Arsenic
Barium
Boron
Cadmium
COO
Chloride
Cyanide
Iron
Lead
Manganese
Nitrate
Phenols
ROE
Selenium
Sulfate
PCBs (ppb)

MW-1

0.3

28
60
0.01
5.1
0.01
0.27
0.8
0.03

370

110

MW-2

0.8

130
410
0.01

19.5
0.02
0.27
0.1
0.01

890

20

MW-3

8

8
65
0.01
4.3

0.1

260

100

MW-4

0.2
0.5

16
35
0.01
0.7

0.1

220

44

MW-5

0.3
0.1

15
35
0.01
7.1
0.02
0.85

260

36

RANNEY WELL
0.001
0.1
1.4

390
250

0.01
4.6

1.45
0.3

900

180
7.7

NOTE: All results 1n mg/1 (ppm) unless noted otherwise.
Blanks Indicate below detection limits.
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wells were Installed. The D'Appolonia study concluded that the
landfill area consisted of 5 to 20 feet of flyash, cinders, sllty
clay, and unidentified waste. The landfill Is underlain by alluvium,
consisting of fine sands, silt, and clay ranging in thickness from 5
to 50 feet. Field permeability tests showed that alluvium is fairly
permeable (1 x 10"3 cm/sec) suggesting that silty sand is the
major component of the alluvium. This finding is supported by the
evidence of vertical migration of contaminants to a depth of 65 feet,
as suggested in the boring logs. Water levels were generally 25 to
30 feet below ground surface.

In May, 1978, Monsanto filed closure documents to IEPA detailing a
closure plan for the site. In general, the plan consisted of
specifications for the installation of a drainage system and clay
cap, along with details for grading, seeding, and access restriction.
The Helmkamp Construction Company was retained to implement the
closure plan. An IEPA inspection report from October, 1979 indicated
that closure operations at Site R were complete, including
installation of a clay cap 3 to 6 feet 1n thickness. In February,
1980, Richard Sinise, an Environmental Control Engineer for Monsanto,
filed an Affidavit of Closure for Site R.

IEPA personnel collected ground water samples from monitoring wells
installed by D'Applonia 1n October, 1979 (Figure R-l). The samples
were analyzed for inorganics and organic parameters reported by
Monsanto to have been disposed of at the site. Analytical results
for these samples are shown in Table R-9. Analysis showed the
presence of several organic contaminants in the wells. Both shallow
(25 to 35 feet) and deep (60 to 70 feet) wells were sampled, and
chlorotoluene and phenol were found in all wells sampled. Well
B-19S, located in the southeast portion of the site, also showed
chlorophenol, dichlorobenzene, and diphenyl ether at concentrations
ranging from 0.81 to 2.1 ppm. Iron, copper, and zinc exceeded water
quality standards 1n several wells. Another set of samples was
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TABLE R-9: ANALYSIS OF GROUNDWATER SAMPLES FROM
SITE R (COLLECTED BY IEPA ON OCTOBER 12, 1979)

SAMPLE LOCATIONS

PARAMETERS
Inorganics
Arsenic
Cadmium
Chromium
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Zinc
Orqanlcs
Anphatk hydrocarbons
Chlorophenol
Chlorotoluene
Dlchlorbenzene
Diphenyl ether
Phenol

B-9S

0.01
0.02
0.03
1.2

290
0.2
31
7.8
0.6
3.3

*
70

21

B-9D

0.004

0.32
100

10
1
0.2
0.36

*
40

56

B-13D

0.002
0.01
0.04
0.87

130
0.3
27
1.4
1.9
3

10

10

B-15S

0.002

0.14
56

83
1.8 -
0.1
0.4
*

0.34

14.3

B-17S

0.002

0.42
110
0.1
11
0.99
0.1
0.52
*

11

0.32
41.5

B-19S

0.007
0.01
0.03
1.6

230
0.2
28
2.8
0.2
0.87
*
0.81
18
1.6
2.1
22

NOTE: All results 1n ppm
Blanks Indicate below detection limits
* Contaminants present, but not quantified
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collected by the IEPA from the O'AppolonIa monitoring wells in March,
1981. These samples were analyzed specifically for organic
compounds. Analytical data for these samples are shown in Table
R-10. Concentrations of organic contaminants were detected in all
wells sampled. Chlorobenzene (130 to 3000 ppb) was detected in all
wells, while biphenylamine, chlorophenol, dichlorobenzene, and
dichlorophenol were seen in five or more wells.

In October, 1981, IEPA collected leachate and sediment samples at
Site R from an area adjacent to the Mississippi River. Leachate and
sediment samples were collected from three locations where leachate
seeps were observed flowing from the landfill into the river.
Analytical results for these samples are presented in Table R-ll, and
locations of the samples are shown in Figure R-l. The three water
samples showed contamination with a wide variety of organic
compounds. PCBs and chloroaniline were detected in all sediment
samples. Other compounds detected in sediment samples included
2,4-dichlorophenoxy-acetic acid (2,4-D), chloronitrobenzene, dich-
loroaniline, chlorophenol, biphenyl-2-ol, and dichlorophenol. The
presence of 2,4-0 and chlorinated phenols in these samples suggested
that dioxin was also a potential contaminant at the site. The IEPA
subsequently requested assistance from USEPA in securing a laboratory
to perform dioxin analysis on leachate samples from Site R. In
November, 1981 a USEPA contractor (Ecology and Environment, Inc.)
collected leachate and sediment samples at three locations adjacent
to the river (Figure R-l). A total of eight samples plus three
blanks were collected. Dioxin analysis was performed by the Brehm
Laboratory at Wright State University. Monsanto obtained split
samples and analyzed for chlorinated dibenzo-p-dioxins (CDOs), select
organics, and metals. The USEPA samples were analyzed for tetra
through octa CDDs and dibenzofurans (CDFs), select organics, and
metals. Table R-12 provides an explanation and cross-reference for
samples collected by USEPA and Monsanto.

Analytical results for CODs and CDFs in the USEPA leachate samples
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TABLE R-10: ORGANIC ANALYSIS GF GROUNDUOTER SAMPLES FROM SITE R
(COLLECTED BY IEPA ON MARCH 25, 1981)

SAMPLE LOCATIONS

PARAMETERS
Aliphatic hydrocarbons
Blphenylairine
Chlorobenzene
Chlorophenol
Chloronltrobenzene
Dlchlorobenzene
Dlchlorophenol
Trlchlorophenol

B-l

1,800
3,000
6,600

2,600
1,100

B-6S

250
130

5,300

TOO

B-9S

720
11.000
2,500

BSD

810
12,000
1,500

BUS
4,000

15,003
1,000

13,000

1,000

B-11D

1,100
2,800
3,200

800
630

B-150

1,300
2,800
3,200

930
2,900

B-17D

860
650

420
670

1,200

B-190

660
300
950

360

NOTE: All results 1n ug/1 (ppb).
Blanks Indicate below detection limit.



TABLE: R-ll: ANALYSIS OF LEACHATE AND SEDIMENT SAMPLES FROM SITE R
(COLLECTED OCTOBER 2. 1981 BY IEPA)

joi

SAMPLE LOCATIONS

PARAMETERS
PCB
Toluene
Chlorobenzene
Chloroanlllne
CM oronl trobenzene
2.4-0

Dichioroni trobenzene
Dlchloroanlline
Chloronltroantllne
Nltroanlllne
Chlorophenol
Phenol
Methyl phenol
Otchlorophenol
Nltrophenol
Blphenyldlol
Aniline
Methyl benzene
Sucponaalde

4-«ethyl-2-pentanol
2-aethyl cyclopentanol
Blphenyl 2-01
Benzenesul f on«1 de
Olchlorobenzene
Benzole Acid/Derivatives
Hydroxybenzolc Acid/

Derivatives
2.4-0 IsoMr
2,4.5-T IsoMr

SAMPLE A
(HATER)
0022687

11
160

24.000
21.000
16.000

740
870
84
100

15.000
22.000

570
32.000

600
1.700
550
180

26
93
300
76

12.000
12.000
38.000
10.000

SAMPLE B
(HATER)
0022688

40
390

22.000
9.600
17.000

590
820
33
23

30.000
17.000

220
7,200

120
2.000

300
630
110

6.500

48.000
12.000

SAMPLE C
(HATER) SOIL SAMPLE A SOIL SAMPLE B SOIL SAMPLE C
0022689 0022690 0022692 0022692

Z.6 48 150 Z30
150

1.600
38.000 1.700 190 6.900

820 130
7.800 53 (<5) (<5)

(<5) (<5) (<5)
790

2.800 190

27.000 290
12.000

110
2.100 40

35
140

280 310

250

29,000
6.500

NOTE: All results In ppb.
—— Blanks Indicate below detection Halts.

( ) Indicates values are unconfirmed.
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TABLE R-12: COMPILATION OF LEACHATE AND SEDIMENT
SAMPLES COLLECTED AT SITE R IN NOVEMBER, 1981

STATION NUMBER

1
1
1
1
2
2
3
3

Blank

Blank

Blank

USEPA SAMPLE NUMBER9

SOI
D01
S02
D02
S03
S04
SOS
S06

S07

R01

R01

MONSANTO SAMPLE NUMBER

M01

M02

M03
M04
M05
M06

DESCRIPTION

Leachate (5% Sediment)
Duplicate for SOI
Sediment
Duplicate for S02
Leachate (10X Sediment)
Sediment
Leachate (10* Sediment
Sediment

City of Chicago tap water.
Blank for low level analysis.
City of Chicago tap water.
Blank for medium level analysis.

City of Chicago tap water.
Extra blank for low level
analysis.

I
(—'
CD

NOTE: Monsanto did not split samples where no number Is listed,
a - Samples collected by Ecology and Environment, Inc.



are shown 1n Table R-13. Tetra- and penta-COOs and COFS were not
detected In any of the samples. However, higher chlorinated dioxins
and furans (hexa through octa Isomers) were detected 1n three of the
five samples submitted for analysis. Concentrations of these
compounds ranged from 4.5 to 2693 parts per trillion (ppt). The two
remaining samples, S07 and R01, were water blanks, and showed no
detectable COOs or COFs. Monsanto also analyzed samples M01 through
M05 for COOs, and results showed no detectable concentrations of
these compounds.

Inorganic data for the leachate and sediment samples from Site R are
shown In Tables R-14 and R-15. In general, the leachate samples did
not show significant Inorganic contamination, although concentrations
of chromium, copper, boron and Iron exceeded water quality standards
1n two or more samples. Cyanide was detected 1n several samples, but
was also found In the blank. Therefore, the results for cyanide
should be considered unreliable. Data for the sediment samples show
more substantial evidence of contamination. Elevated levels of
arsenic, chromium, copper, lead, and barium were found in several
samples. Identified organic compounds 1n leachate and sediment
samples are listed in Table R-16. Phenol and chlorinated phenols
were found in all but one sediment sample (M02) at concentrations
ranging from 0.2 to 300 ppb. Leachate samples showed elevated levels
of several organic parameters, including chlorinated phenols,
chlorinated benzenes, chloroanilines, and 2,4-0. As shown in Table
R-16, there is a significant discrepancy in the Monsanto and USEPA
data for the sediment samples. The values listed by Monsanto were
consistently and substantially higher than USEPA values. This may be
explained by the fact that USEPA's samples were initially analyzed as
medium hazard samples. Because of the higher detection limits
associated with this analysis, no contaminants were initially found.
USEPA subsequently decided to rerun the samples at lower detection
limits. It is possible that the increased holding time and handling
of these samples were instrumental in the reduction of concentrations
of contaminants found.

Site R was assessed using USEPAs Hazard Ranking System (HRS) model in
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TABLE R-13: ANALYSIS OF TETRA THROUGH OCTACHLORINATED
DIBENZO-P-DIOXINS AND DIBENZOFURANS
IN LEACHATE SAMPLES FROM SITE R
(COLLECTED NOVEMBER 12, 1981 BY
ECOLOGY AND ENVIRONMENT, INC.)

•yoiroO

PARAMETERS
SAMPLE

LOCATIONS

SOI
S03
SOS
S07 (Blank)
R01 (Blank)

TCDDs TCDFs PCODs PCDFs HXCDDs

4.5
6.3
5.8

HXCDFs

6.3
10
6.3

HPCDDs

86
181
152

HPCDFs

74
182
112

OCODs

323
675
2693

OCOFs

30
103
53

NOTE: All results 1n parts per trillion (ppb).
Blanks Indicate below detection limits.
Analysis performed by Brehm Laboratory, UHght State University.



TABLE R-14: INORGANIC ANALYSIS OF LEACHATE
SAMPLES FROM SITE R (COLLECTED NOVEMBER 12. 1981
BY ECOLOGY AND ENVIRONMENT, INC.)

SAMPLE LOCATIONS

PARAMETERS
Arsenic
Mercury
Selenium
Thallium
Antimony
Beryllium
Cadmium
Chromium
Copper
Lead
Nickel
Silver
Zinc
Aluminum
Barium
Boron
Calcium
Cobalt
Iron
Magnesium
Manganese
Molybdenum
phosphorus
Sodium
Tin
Vanadium
Cyanide

SOI
0.034
0.0002
0.038

0.04

0.005
0.04

0.048

19.7
N/A

0.06
N/A
0.02
N/A
N/A
N/A

0.071

M01
0.02

0.008
0.006
0.086
0.073

0.155

0.216
26.8
0.5
18
368
0.03
25.5
43.2
6.27
0.53
0.9
40.4

0.18
N/A

D01
0.031
0.0002
0.032

Q.02

0.008

0.024

17.1
N/A

0.06
N/A
0.32
N/A
N/A
N/A

0.057

SOS
0.016
0.0002
0.026

0.015

0.01

15.35
N/A

N/A
1.99

N/A
N/A
N/A

N/A

M03
0.025
0.0014

0.005
0.007
0.075
0.092

0.124

0.216
30.5
0.5
13.6
2S7
0.019
30.8
48.2
2.1
0.403
0.907
41.8

0.138
N/A

SOS
0.029
0.0008
0.031

0.02

0.01
0.049

21.6
N/A

0.63
N/A
5.4

N/A
N/A
ti/A
0.02

N/A

"H05
0.065
0.001

0.008
0.008
0.07
0.08

0.144

0.062
3.22
0.36
19.1
257
0.031
27.4
39.8
8.82
0.439
2.06

44.2
1.4
0.17
N/A

R01

0.01 v.

0.31

fi/A

N/A
0.03
Ji/A
N/A
N/A

0.13

NOTE: All Results in ppm.
Blanks Indicate below detection limits.
N/A - Parameter not analyzed.
R01 Is a water blank.
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TABLE R-15: INORGANIC ANALYSIS OF SEDIMENT SAMPLES
FROM SITE R (COLLECTED NOVEMBER 12, 1981
BY ECOLOGY AND ENVIRONMENT, INC.)

SAMPLE LOCATIONS

PARAMETERS
Arsenic
Mercury
Selenium
Thallium
Antimony
Beryllium
Cadmium
Chromium
Copper
Lead
Nickel
Z1nc
Aluminum
Barium
Boron
Calcium
Cobalt
Iron
Magnesium
Manganese
Molybdenum
Phosphorus
Sodium
Tin
Vanadium
Cyanide

S02
1.1

1.1

2.4

9.5
150

N/A

580
N/A
76

N/A
N/A
N/A

28

S03
2.9

1.8

2.9

10
190

25
N/A

660
N/A
46
N/A
N/A
N/A

13

M02
5.3

0.412
0. 747
10.7
7.17

17.4
29.5

3870
75.4
53

3660
4.7

5870
1780
79.7
10.6
154
1840

14.4
N/A

S04
1.25

1.5

4.0

0.61

2.45

6.8
155

17
N/A

425
N/A
42
N/A
N/A
N/A

6.8

M04
9.6

0.489
1.04
10.4
7.89

18.6
36.3

4380
130
28.7

4010
4.8

8660
2090
119
12.5
270

1270

17
N/A

S06
1.8

1.6

1.7

9.2
170
20
26

N/A

580
N/A
47
N/A
N/A
N/A

90

M06
8.Z

1.08
2.49

28.7
25.5

33.8
69.4

13,900
7.79
30.3

6590
9.45

12,600
4080
273
22.4
366
4720

43.9
N/A

NOTE: All results in ppm.
Blanks Indicate below detection limit.
N/A - Parameter not analyzed.
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TABLE R-16: IDENTIFIED ORlSANIC COMPOUNDS IN LEACHATE
AND SEDIMENT SAMPLES FROM SITE R
(COLLECTED NOVEMBER 12. 1961 BY ECOLOGY AIID ENVIRONMENT, INC.)

XIi
INJ
GJ

SAMPLE

PARAMETERS
2-Chloropnenol
2.4-01chlorophenol
Phenol
2,4,6-Trlchlorophenol
1 ,4-DlcMorobefliene
1 , z-Dlchlorobenzene
Bls(2 etliylhexyl) Phthalate
Chlorobenzene
Aniline
Chloroanl lines
Dlchloro anilines
Chloronl trobenzenes
2.4-D
PCBs

M01
340
100
130

30
20

160
60

8000
100
3000
332

LEACHATE
—— W3—

100

30
40

4000
40£

MOS

25
600

0.0(18

LOCATIONS

SEDIMENT
S02 M02 S04 ~m ——
0.26 0.2 200

0.42
0.5 300

200 400

400 300

0.014 0.034

S06
0.4
0.56
0.42
0.32

M06

300

600

400

200

0.192

NOTE: All results In parts per billion (ppb).
—— Blanks Indicate below detection limit.



July, 1982 by Ecology & Environment, Inc. The final migration score
assigned to the site was 7.23, which included observed releases for
both the ground water and surface water routes. Route scores for
ground water and surface water were 6.12 and 10.91 respectively. The
air route was assigned a zero score because an observed release had
not been documented. The reason for the relatively low final score
for Site R is the lack of a target population, which is a major
factor in the HRS model. The source of potable water in the area is
an intake in the Mississippi River, located approximately 2.5 miles
upstream from the site. The upstream location of the intake excludes
it from being used in the model.

In 1982, the Illinois Attorney General's office filed suit (Complaint
Number 82-CH-185) against Monsanto outlining several apparent
violations of the Illinois Environmental Protection Act. For the
most part, the Complaint was directed at alleged water pollution
caused by the defendant. Relief requested by the Attorney General
included civil penalties and issuance of an injunction directing the
defendant to immediately prevent seepage of wastes into the
Mississippi River, and to remove all such wastes from the property.
To date, no information has been located concerning a determination
in this case. The Attorney General's office is presently engaged in
an ongoing suit against Monsanto in an attempt to have all wastes
removed from the site.

USEPA file information suggests that fish studies have been conducted
in the Mississippi River in the vicinity of Site R. The Food and
Drug Administration (FDA) in Edwardsville, Illinois has found
unacceptable concentrations of PCBs in fish collected downstream of
Site R. A detailed study was proposed for the area in the immediate
vicinity of the site, however, attempts to obtain data from this
study have been unsuccessful to date. It is not known if this study
was to have included an assessment of the Sauget Treatment Plant
effluent, which is discharged immediately northwest of Site R.

In 1982, USEPA developed a comparative analysis of chemicals
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detected in monitoring wells and leachate samples from Site R as they
relate to wastes reported by Monsanto to have been disposed of at the
site. Also Included in the analysis were chemicals reported as being
manufactured at Monsanto1s Krummrlch Plant, as documented In the 1977
chemical Inventory developed as a result of the Toxic Substances
Control Act (TSCA) and the Federal Insecticide, Fungicide, and
Rodent1c1de Act (FIFRA). The analysis revealed a high degree of
association or correlation between chemicals detected in the sample,
and those reported to have been disposed of or manufactured by
Monsanto. A summary of data from this USEPA analysis report is
presented in Table R-17.

In 1984, Monsanto contracted Geraghty and Miller, Inc. to perform a
detailed hydrogeologlc investigation in the Sauget area. Data from
this study, which Included the Installation of approximately 60
monitoring wells, have not been made available.

Data Assessment and RecoaBiendatlons

A great deal of data has been developed to date for Site R. Organic
contaminants have been detected in both shallow and deep monitoring
wells on site, as well as in leachate seeps leaving the site.
Evidence of contamination has been observed to a depth of
approximately 60 feet in soil borings. A substantial listing of the
types and quantities of chemical wastes disposed of at the site was
submitted to IEPA by Monsanto. In view of this information the only
significant data gaps are: (1) specific delineation of contaminant
boundaries, and (2) determination of the presence or absence of air
emissions from the site. Because of the permeable nature of the
subsurface soils and the characteristics of the wastes present at
the site, it is likely that extensive migration of contaminants has
occurred.

The present scope of work for the Dead Creek Project includes
installation and sampling of monitoring wells at Site R. Ambient air
monitoring will also be conducted to determine to what extent, if
any, off-gassing of organic contaminants is occurring. Every effort
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TABLE R-17: COMPARATIVE ANALYSIS OF CHEMICALS DETECTED
IN SAMPLES AT SITE R AND THOSE REPORTED
TO HAVE BEEN DISPOSED OR MANUFACTURED BY MONSANTO

70
I

o>

COMPOUNDS
PCBs
Chlorobenzene
Dtchlorobenzene
Cnloroanlllne
Ch 1 oron 1 trobenzene
Dtchloronltrobenzent
Chlorophenol
Dlchlorophenol
2.4-0/iso»ers
2,4.5,-T/Isoaers
Aniline
Dlchlorotnillne
Chloronltroanlltne
Nitrotnlllne
Phenol
Nltrophenol
Methylphenol
Dlphenyldlo)
Benzole Acid/Derivatives
4 -methyl -2-pentanol
2-«ethy1cyc1opentano1
Benzene SulfonMlde
Chlorotoluene
0 IOM 1 ns/D 1 benzof ur «ns

LEACHATE/SEDIMENT ANALYSIS—TEW — msnm — USCPA
X X
X X
X . X
X X
X X
X
X X X
X X X
X X
X
X X
X
X
X
X X X
X
X
X
X
X
X
X
X

X

GROUNOMATER ANALYSIS——— rrw ———
X
X

X

X
X

X

REPORTED DISPOSAL—— HDTRAHTO ———
X

X
X

X
X

X
X
X
X

X
X
X
X

X (By Product)

MANUFACTURED— voKam ——
X
X
X
X
X

X
X
X
X

X
X

X

X
X (By Product)



should be made by th IEPA to obtain data on, and gain access to, the
Monsanto wells installed by Geraghty and Miller. Access to these
wells would likely eliminate the need for, or at least affect the
location of, the monitoring wells to be installed during the field
investigation of Site R. Pending the results of ground water
sampling, a more specific approach to delineating the extent of
contamination could be proposed. Samples should initially be
collected from a minimum of 8 wells on Site R, and hydraulic
conductivity tests should be run on a minimum of 2 deep and 2 shallow
wells. Possibilities for identifying plume characteristics include
conducting electromagenetic surveys (Including off site areas), and
soil gas monitoring. In any event, the lateral and vertical extent
of contaminantion must be addressed prior to design of remedial
options.

R-27



CREEK SECTOR B - DEAD CREEK

Site Description

Creek Sector B (CS-B) includes the portion of Dead Creek lying
between Queeny Avenue and Judith Lane in Sauget, Illinois. Three
other sites in the Dead Creek Project are located adjacent to CS-B.
These include Site G to the northwest, Site L to the northeast, and
Site M to the southeast. All of these sites have been identified at
one time or another as possible sources of pollution in CS-8.
Presently, CS-B and Site M are enclosed by a chain link fence which was
installed by the USEPA in 1982. The banks of the creek are heavily
vegetated, and debris is scattered throughout the -northern one-half of
CS-B. Culverts at Queeny Avenue and Judith Lane have been blocked in
order to prevent any release of contaminants to the remainder of the
creek, although the adequacy of these blocks has been questioned
several times. Water levels in the creek vary substantially depending
on rainfall, and during extended periods of no precipitation, the creek
becomes a dry ditch.

Site History and Previous Investigations

The IEPA initially became aware of environmental problems at CS-B in
May, 1980 when several complaints were received concerning smoulder-
ing and fires observed the creek bed. In August, 1980, a local
resident's dog died, apparently of chemical burns resulting from
contact with materials 1n the ditch. Following this incident, the
IEPA conducted preliminary sampling to determine the cause of these
problems in CS-B. Chemical analysis of these samples indicated high
levels of PCBs, phosphorus, and heavy metals, and the IEPA subse-
quently authorized the installation of fencing in order to prevent
public access to the creek. In September 1980, the Illinois
Department of Transportation (IDOT) completed installation of 7000
feet of snow fence with warning signs around CS-B and Site M. The
IEPA subsequently performed a preliminary hydrogeological investi-
gation in the area in an attempt to identify the sources of pollution
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in Dead Creek. The results of this investigation are documented in
the St. John Report. The snow fence was later replaced with a chain
link and barbed .wire fence. The installation of this fence was
authorized by the USEPA, and was completed in October, 1982.

Prior to the IEPA investigation in 1980, the City of Cahokia Health
Department received complaints from area residents concerning
discharges from Cerro Copper Product (Cerro) entering CS-B. In 1975,
IEPA visited the site in order to determine if these discharges were
occurring. Investigators observed discoloration in the creek and
along the banks similar to what was later observed in the holding
ponds at Cerro. One water sample was collected by IEPA from the
creek immediately south of Queeny Avenue. Analysis of this sample
indicated the presence of copper (0.3 ppm), iron (3.2 ppm), and
mercury (0.1 ppb). The culvert under Queeny Avenue was sealed
sometime in the early 1970's by Cerro Copper and the Monsanto
Chemical Company for the purpose of restricting flow from the holding
ponds at Cerro (Creek Sector A). The holding ponds were also
regraded to the north to direct their flow to an interceptor
discharging to the Sauget Wastewater Treatment Plant. The
investigators concluded that flow through the blocked culvert had
occurred, although the direction of flow could not be determined
because no flow was evident at the time of the inspection.

The IEPA hydrogeological study, conducted in 1980, included
collecting 20 surface sediment samples for analysis from CS-B (Figure
B-l). Analyses of samples from the northern portion of CS-B are
presented in Table B-l. Samples x!06, xl!9, x!20, x!25, and x!26
showed PCBs in concentrations ranging from 1.1 to 10,000 parts per
million (ppm). Sample x!25, taken adjacent to the former Waggoner
Company operation, contained additional organic contaminants,
including alkylbenzenes (370 ppm), dichlorobenzene (660 ppm),
trichlorobenzene (78 ppm), dichlorophenol (170 ppm), and hydrocarbons
(21,000 ppm). These contaminants were not detected in other surface
sediment samples in the northern portion of CS-B during this
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TABLE B-l: ANALYSIS OF SOIL SAMPLES IN THE
NORTHERN PORTION OF CREEK SECTOR B
(COLLECTED BY IEPA 9-8-80 THROUGH 10-25-80)

SAMPLE LOCATIONS

PARAMETERS
AlMlnui
Arsenic
Barium
Beryl) MI
Boron
CadmtiM
CalCtum
Chromium
Cobalt
Copper
Iron
Lc«d
Magnesium
Manganese
Mercury
Nickel
Phosphorus
Potassium
St Iver
Sodium
Strontium
Vanadium
Zinc
PCBs
Alkyl benzenes
Dlchlorobenzene
Dlchlorophenol
Hydrocarbons
Naphthalenes
Trlchl orobenzene

x!06 xl!3
10

2

11

3
365

3
4

2

1

2

61
5.200

.
-
-
-
-

,000
300

,400
.
-

400
,000
250
100

.800
,000
,600
.000
120
30

.500

,400

,800
TBTT~
.

,000

xll4
6.400

23
1.600

-
>
.

14,000
400

-
4.800

55.000
2.000
2,800

130
1.7

1,700

1.300
.

700— no —.
20.000

xllS
9.000

18
3,400

-
-

120
11.000

120
40

22.000
40,000

3,200
5.000

150
4

2.400

1.500
.

1.100
—— TDTJ—

150
71.000

xl!6
9,000

9
300

-
-
.

5,000
130

-
270

1Z.OOO
80

2,600
60
0.2

140

2.300
.

360
——— TO —

.
2.500

xl!7
1,300

16
400

-
-
-

1.600
.
-

160
2.400

-
1,200

40
2
-

850
50

150
-
.
-

x!18
1.200

15
1.600

-
6
.

6,000
-
-

1.000
4,300

100
1,000so

2
-

1,200
-

180
-
-

300

xl!9

510
1
-
7

7.300
36
9

100
17,500

43
4,500

260

-

1,800
.

110
——— »7~

27
2,000

1.1
-
-
-
-
-
-

x!20

1.200
1
-
3

72,000
38
10

150
16,200

60
4.300

350

80

1.200
-

22i—— rnr-
2/

700
80
-
-
-
-
-
-

x!25

2.500
.
.
6

6.900
50
9

1.000
7,000

260
380
45

130
2.000

7/0
.

00
——— 50~

13
1.500

10.000
370
660
170

21.000
650

78

x!26

5.000
2

76
70

19.000
100
50

44,800
107.000

2.000
3.700

280

3.000
8.900

860
100

1,400— ^JDTT
85

62.000
350

-
-
-
-
-
-

DO

NOTE: All results In ppm
—— Blank Indicate parameter not analyzed

- Indicates below detection limits



Investigation. In general, Inorganic analysis of these samples
indicated high levels of several metals in comparison with background
conditions (Table 8-3, sample x!21).

Subsurface soil samples were also collected by IEPA from one location
in the northern portion of CS-B during the 1980 investigation.
Analyses of samples from boring P-l are included in Table B-2.
Results indicated the presence of PCBs to a depth of seven feet, and
other organic contaminants to a depth of three feet. PCB
concentrations ranged from 9,200 ppm near the surface to 53 ppm at
depths greater than 4 feet and up to 7 feet. Other organic
contaminants were detected at concentrations ranging from 12,000 ppm
near the surface to 240 ppm at 2.5 feet. These results indicate
non-uniform contaminant deposition in the northern portion of CS-B,
which is common in riverine systems. The above data indicate that
historical release(s) of contaminants to the northern portion of CS-B
did occur. However, the horizontal and vertical extent of the
resulting contamination has not been fully defined.

Analyses of sediment samples from the southern portion of CS-B are
summarized in Table B-3. Sample x!21 was taken from soil outside the
creek bed to establish background conditions. Samples x!07, x!22,
and x!27 contained PCBs at concentrations ranging from 73 to 540 ppm.
Sample x!22 also showed diclorobenzene (0.35 ppm). This was the only
organic contaminant other than PCBs detected in samples from the
southern portion of CS-B. Several metals, including arsenic,
cadmium, chromium, copper, lead, and zinc, were detected at levels
significantly above background concentrations in all samples.
However, the metal concentrations were comparable to concentrations
detected in samples of sediment taken in the northern portion of
CS-B. All of the samples were collected from the creek bed adjacent
to, or downstream from Site M, which is an old sand pit excavated by
the H.H. Hall Construction Company in approximately 1950. Hazardous
materials were not reported to have been disposed of at Site M.

In October, 1980 IEPA and Monsanto Chemical Company cooperatively
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TABLE B-2: ANALYSIS OF SUBSURFACE SOIL
SAMPLES AT BORING LOCATION P-l
IN CREEK SECTOR B. (COLLECTED BY
IEPA 9-8-80)

COI
Cft

SAMPLE DEPTH

PARAMETERS

Blphenyl
Chloronl trobenzene
Olchl orobenzene
PCBs
THchlorobenzene
Xylene

O'-l'

6,000
200

12,000
9,200
380
540

l'-2'

9,000
240

8,900
2,600
3,700
250

2'-3' 3'-4' 4'-5' 5'-6 6'-7'

1,100

240
92B-6 240 53 53 54
590

NOTE: All results 1n ppm
Blanks indicate below detection limits



TABLE B-3: ANALYSIS OF SOIL SAMPLES IN THE
SOUTHERN PORTION OF CREEK SECTOR B

(COLLECTED BY IEPA 9-8-80 THROUGH 10-25-80)

SAMPLE LOCATIONS

PARAMETERS
Aluminum
Arsenic
Barium
Beryl 1 urn
Boron
Cadmium
Calcium
Chroml urn
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Phosphorus
Potassium
Silver
Sodium
Strontium
Vanadium
Z1nc
PCBs
Dlchlorobenzene

x!07

6,000
4,800

-
-
70

11,000
360
30

32,000
70,000
24,000
2,900
150
-

3,500
7,040
1,200

40
1,700
180
60

25,000
120
-

xlOS
8,000

44
3,800

-
-
-

10,000
300
30

31,000
58,000
2,000
3,900
150
1.7

3,000
-

1,500
-

900
200
-

22,000
-
-

x!09
9,100

25
1,600

-
-

200
24,000

-
20

7,700
75,000
1,700
3,600
300
3

900
-

1,700
-

900
130

-
27,000

-
-

xllO
7,000

67
4,300

-
-
40

16,000
140
-

22,000
67,000
2,000
4,100
200
3.3

1,900
-

1,300
-

700
160
70

25.000
-
-

xlll
8,000

80
1,800

-
-

100
13,000

50
-

15,000
68,000
2,000
4,000
160
3.2

2,000
-

1,600
-

1,000
160
100

47,000
-
-

xl!2
6,600

50
8,000

-
-

100
30,000

50
30

41,000
52,000
5,100
4,000
300
6

2,700
-

1,200
-

1.600
430
-

52,000
-
-

x!21

230
-
-
1

11,000
-
9

100
16,500

-
5,900
370
-

120
-

1,500
-
80
32
25
230
-
-

x!22

5,500
2
-
35

15,000
50
15

21,900
50,000
1,700
3,800
190
-

1,700
-

960
30
630
190
45

19,900
540
0.35

x!27

2,500
2
_
50

8,000
340
30

28,000
63,000
1,700
2,700
150

-

4,700
1,000

40
700
130
45

28,000
73
-

CD
I

NOTE: All results 1n ppm
Blanks Indicate that parameter not analyzed
- Indicates parameter 1s below detector limit



collected three sediment samples from CS-B In order to confirm
results of earlier sampling done by IEPA. SO-1 was collected from
the creek bed 40 yards-south of Queeny Avenue. This location is
adjacent to the former Waggoner Company building and also near an old
outfall (effluent pipe) from the Midwest Rubber Company. Samples
SD-2 and SD-3 were collected approximately 220 yards south of SO-1,
in the central portion of CS-B. Results of these samples, including
a blank soil sample collected from the Missouri Bottoms in St.
Charles, Mo., are presented in Tables B-4 and B-5. PCBs (45-13,000
ppm) were found in all three samples from CS-B, as were several
chlorinated benzenes. Chlorinated phenols and phosphate ester were
detected in samples SO-1 and SD-3, but were not found in SD-2. The
analysis of these samples for inorganic parameters detected generally
higher levels of inorganic parameters in SD-2 and SD-3 than those for
SD-1 and the soil blank. These results clearly indicate differential
contamination in CS-B, with SO-1 showing high levels of PCBs and
other organic compounds, whereas SD-2 and SD-3 contained higher
levels of metals.

IEPA personnel also collected two sediment samples from CS-B in
December, 1982, as part of an area-wide dioxin sampling effort
managed by the USEPA which also included Site 0. The first sample
was collected along the east bank of the creek, approximately 80
yards south of Queeny Avenue. Previous sampling conducted by IEPA in
this area had shown high concentrations of PCBs. The second sample
was collected along the west bank of the creek, approximately 50
yards south of Queeny Avenue. Both samples were analyzed
specifically for 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) by a
USEPA contract laboratory. The first sample showed a quantified
level (0.54 ppb) of TCDD, and the second sample was below the
detection limit.

lEPAs Preliminary Hydrogeological Investigation of Dead Creek in 1980
was conducted for the purpose of determining possible sources of
pollution observed in CS-B. The study included installation and
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TABLE 8-4: ORGANIC ANALYSIS OF SEDIMENT
SAMPLES FROM DEAD CREEK, SECTOR B
(SPLIT SAMPLES-IEPA AND MONSANTO
COLLECTED 10-2-80)

SAMPLE LOCATIONS

PARAMETERS

CHLOROBENZENES:
Monochlorobenzene
p-Dichlorobenzene
o-Dichlorobenzene
Trichl orobenzenes
Tetrachlorobenzenes
Pentacesorobenzene
Hexachlorobenzene
N i troch 1 orobenzenes

CHLOROPHENOLS:
o-Chlorophenol
p-Chlorophenol
2,4-D1chlorophenol
Pentachlorophenol

PHOSPHATE ESTERS:
01 butyl phenyl Phosphate
Butyldi phenyl Phosphate
Tri phenyl Phosphate
2-Ethylhexyldiphenyl
Phosphate

I sod ecyldi phenyl Phosphate
T-Butyl phenyl di phenyl

Phosphate
Di -t -butyl phenyl d i phenyl
Phosphate

. Nonyl phenyl Di phenyl Phosphate
Cumyl phenyl diphenl Phosphate

PCBs (C12 to C16 Homo logs)

SD-1 SD-2

(0.9)
370 (0.3)
80 (0.6)
85 1.6
6.1 2.4

1.2
120

3.7
6.6
1.2
130

330

2600

28

3.7

13,000 240

SD-3 Blank*

(0.3)
(0.4)

(0.7)
(0.4)

(0.9)

1.8

(0.8)
(0.8)

2.2

45

NOTE: All values in ppm
*Soil blank collected from Missouri Bottoms, St. Charles, Mo.
Blanks indicate below detection limits
( ) Semi-quantitative values
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TABLE B-5: INORGANIC ANALYSIS OF SEDIMENT SAMPLES
FROM DEAD CREEK, SECTOR B
(SPLIT SAMPLES - IEPA AND MONSANTO
COLLECTED 10-2-80)

SAMPLE LOCATIONS

PARAMETERS

Aluminum
Antimony
Arsenic
Barium
Beryl 1 1 urn
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Molybdenum
Nickel
Phosphorus
Silicon
Silver
Sodium
Strontium
Tin
Titanium
Vanadium
Zinc

SD-1

1,400
. 13
210
770
-
28
5.1

8,500
25
15
460

4,700
180
460
29
6.1
110

2,500
73
-

400
35
18
32
34
280

SD-2

5,100
240
40

1,200
-

160
60

9,200
110
180

28,000
53,000
2,000
2,200
170
92

2,000
13,000

150
42
540
230
260
110
140

32,000

SD-3

5,300
160
55

1,300
-

100
55

6,200
240
120

18,000
30,000
1,600
2,000
110
68

1,700
9,400

89
29
410
110
320
80
130

18,000

Blank*

5,600
29
5

130
• -
27
3.9

4,600
19
33
19

9,900
50

2,300
510
11
39
610
110
-

320
17
18
37
130
56

NOTE: All values 1n ppm
* Soil blank collected from Missouri Bottoms, St. Charles, MO.
- Indicates below detection limits.
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sampling of 12 monitoring wells In addition to the 1980 soil/sediment
sampling described above. Residential wells were also sampled to
determine ground water quality In the area. Locations of IEPA
monitoring wells and residential well samples are shown In
Figure B-2. All IEPA wells were screened in the Henry Formation
sands, with screened Interval elevations ranging between 366 and 402
feet Mean Sea Level. The hydraulic gradient in the vicinity of CS-B
is very flat, with ground water flow generally to the west toward the
Mississippi River.
•

Analytical data for three sets of samples from the IEPA monitoring
wells, corresponding to three sampling events in 1980 and 1981, are
presented in Tables B-6, B-7, and B-8. Well 6108 can be considered a
background well due to its location upgradient from the known
disposal areas around CS-B. Organic contaminants were consistently
found In Wells 6107 and 6112. These wells are in downgradient
monitoring positions for sites 6 and I respectively. Certain organic
contaminants were detected in Wells 6102, 6109 and 6110 during the
Initial sample event, but these wells did not show any of the
organics in subsequent samples. Well 6102 is located immediately
west of the northern portion of CS-B, and near the southeast corner
of Site 6. Well 6109 is located approximately 150 .feet west of the
former Waggoner surface impoundment (Site L). Well 6110 is located
downgradient of Site H. PCBs were detected at one time or another in
Wells 6101, 6102, 6104, 6106, 6107, 6110, and 6112. Of these, only
6101 and 6102 showed PCBs in all three sets of samples.

Inorganic analyses of samples from the IEPA monitoring wells indicate
several parameters at concentrations above background (6108) and
water quality standards. Standards for iron, manganese, and
phosphorus were exceeded in samples from the background well.
Barium, cadmium and lead were detected at concentrations exceeding
standards 1n one or more well(s). In general, wells 6109, 6110, and
6112 showed the most significant inorganic contamination. When
compared with data for other wells, 6109 contained very high
concentrations of arsenic, copper, nickel, and zinc. The pH for 6109
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FIGURE B-2
LOCATIONS OF IEPA MONITORING WELLS AND RESIDENTIAL
NELLS SAMPLED IN THE V I C I N I T Y OF DEAD CREEK
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TABLE B-6: ANALYSIS OF GROUNOHATER SAMPLES FROM THE IEPA MONITORING WELLS
(COLLECTED 10-23-80)

SAMPLE LOCATIONS

PARAMETERS
Alkalinity
AWMlla
Arsenic
Barlua
Boron
CadMlua
Calclw
BOO
Chloride
ChromluM (Total)
ChroMliM (*6)
Copper
Cyanide
Fluor Ide
Hardness
Iron
Lead
Magneslu*
Manganese
Mercury
Nickel
Nitrate-Nitrite
PH
Phenol Ics
Phosphorus
Potass IM
R.O.E.
Selenlui
Silver
Sodlu*-*.c.
Sulfate
Z
PCB (ppb)
Chlorophenol (ppb)
Chlorobenzene (ppb)
oicniorobenzene (opt;
Olchloropnenol (ppb)
Cyclohexanone (ppb)
Chloroanlllne (ppb)

6101
36Z
0.3
0.023
1.3
0.5
0.0~~m —

237
48
0.04
0.0
0.46

0.4
501
51. 0
0.10
0.09
5.1
0.0
0.1
0.1
6.6
0.0
2.9
10.6
650
0.003
0.01
24
870
132
0.6
1.0

-

6102
410
1.0
0.023
0.8
0.4
0.0

210
160
103
0.02
0.0
0.13

0.7
884
30.5
0.15
90
3.8
0.0
0.1
0.1
6.6
.01
1.2
13.1

1230
0.001
0.0
60

1500
434
0.4
1.2

1200

-

6103
336
1.7
0.043
2.9
0.5
0.03-210 ——

244
58
0.09
0.0
1.1

0.7
549
86
0.26
79
4.2
0.0002
0.9
0.1
6.5
0.0
3.3
13.4
765
0.004
0.2
40

1050
230
6.2

-

6104
406
0.4
0.049
2.2
0.6
0.0

~2IO ———
206
52
0.04
0.0
0.31

0.3
630
90
0.2
72
3.4
0.0
0.1
0.4
6.6
0.005
2.7

12.3
790
0.01
0.0
29

1080
204
0.3

-

6105
271
0.9
0.067
2.0
0.4
0.0

~3W ———
473
65
0.12
0.0
0.73

1.0
528
18
0.31

100
—— 477—

0.0
0.8
0.0
6.6
0.0— o—
22
824
0.008
0.0
57

1040
296
3.7

-

6106 6107
387 552
2.9 O.S
0.16 0.043
0.6 2.1
0.5 0.5
0.0 0.0

~IB5 —— 500 ———
115 1070
109 132
0.01 0.07
0.0 0.0
0.44 0.68

0.7 0.7
637 777
62 13
0.0 0.27
49 205

—— T9 ——— *H ——
0.0 0.0
0.1 0.3
0.1 0.1
6.5 6.4
0.065 2.5— r* —— 974 —
7.7 15.2

1020 1230
0.001 0.004
0.0 0.0

T3TO —— 1410 ———
281 201
0.1 0.8

630
19

—— : ——— K ———
890

6108
375
0.3
0.008
0.3
0.4
0.0

140
298
79
0.0
0.0
0.04

0.3
496
4.1
0.0
24
0.98
0.0001
0.0
1.1
6.6
0.01
.18

13.7
704
0.001
0.01
40

— 950 ———
103
0.0

-

6109
287
4.5
0.055
0.2
0.4
0.0

380
275
69
0.0
0.0
0.13

1.2
1664
39.0
0.0

100
4.5
0.0
0.5
0.0
6.3
0.45
.72

14.9
2460

0.001
0.0
40

2470 ———
1348

0.1

19

120

6110
210
1.2
0.053
0.5
O.S
1.5

500
780
61
0.38
0.0
2.3

0.8
279
340
7.3

209
8.0
0.0
1.9
0.4
6.7
0.015
16
29
508
0.005
0.0
S3

-720 ———
93
8.0
2.7

5.9

6111
302
0.1
0.008
0.2
0.5
0.0

110
79
32
0.0
0.0
0.04

0.3
419
5
0.07
24
1.1
0.0
0.0
O.S
7.0
0.0
.24
4.9

512
0.002
0.02
24

~490 ———
104
0.0

-

6112
599
1.5
0.019
0.5
5.6
0.06

242
162
363
0.01
0.0
1.2
0.0
0.5

1080
18
0.44
82.5
3.9
0.0001
0.3
0.0
6.4
0.87S
.69

58
2190

0.001
0.11

260

518
7.8

100
65

3500

coi

NOTE: All results In pp» unless otherwise noted.
Blanks Indicate parameter not analyzed.

- Indicates below detection Units.



TABLE B-7: ANALYSIS OF GROUNDUATER SAMPLES FROM THE IEPA MONITORING WELLS
(COLLECTED 1-28-81)

SAMPLE LOCATIONS
PARAMETERS

Alkalinity
AMonla
Arsenic
Barium
Boron
C attaint
caiciuB
C.0.0.
Chloride
Chromium (Total)
Copper
Cyanide
Hardness
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Nitrate-Nitrite
pH
Phenol Ics
Phosphorui
Potassium
SelenlM
Silver
Sodium
Sulfate
Zinc
KB (ppb)
Chlorobentene (ppb)
Dlchlorophenol (ppb)
Chloroantllne (ppb)

6101
447

0.3
0.015
0.9
0.3
0.0

2ZO.O
45
20
0.02
0.59
0.00

554
30.4
0.17

48.2
3.0Z
0.0
0.1
0.0
7.0
0.0
0.91
6.4
0.002
0.0

13
129

0.3
0.22

6102
421

0.0
0.016
1.2
0.4
0.00

328.9
93

128
0.02
0.79
0.00

1072
16.5
0.08

78.0
3.15
0.0
0.1
2.5
7.0
0.0
0.88

12
0.002
0.0

63
583— ITZ —

3.9

6103
266

1.4
0.018
0.9
0.4
0.00

176.3
56
64
0.02
0.36
0.00

490
20.8
0.00

46.3
3.07
0.0
0.4
0.1
7.1
0.0— inr~
8.8
0.002
0.0

48
256— o —

6104
520

0.2
0.002
0.3
0.7
0.00

218.0
9

29
0.00
0.14
0.00

717
1.4
0.00

49.1
1.41
0.0
0.0
0.5
7.2
0.0— or~
6.0
0.002
0.0

15
265— in —

0.3

6105
363

0.7
0.037
1.8
0.4
0.00

319.2
143
59
0.03
0.43
0.01

764
60.8
0.07

73.6
4.10
0.0
0.2
0.0
7.0
0.0— o —

13
0.003
0.0

50
468

—— T5 ——

6106
556

3.3
0.11
1.0
0.5
0.00

225.5
212
156

0.00
0.29
0.00

617
67.5
0.00

49.1
2.13
0.0
0.0
0.0
6.9
1.46

—— 771—
6.2
0.002
0.0

94
143

— OTT~

6107
621

1.0
0.021
3.2
0.5
0.00

1169.5
635
201

0.09
0.97
0.00

960
172

0.32
288.1

9.64
0.0
0.5
0.2
6.9
0.5

—IB ———
20
0.011
0.0

60
276

—— T? ——
0.4
6.3

560
90

6108
448

0.0
0.004
0.5
0.2
0.00

205.5
8

76
0.00
0.00
0.00

564
0.3
0.00

34.3
0.34
0.0
0.0
3.5
7.1
0.01

—— O3~
16
0.004
0.0

30
86— o~~

6109
IB
17
7.5
0.2
0.8
0.14

466.7
1315

32
0.04

94.1
0.00

2144
198

0.00
184.4

8.30
0.0004

176
0.3
4.1
1.86

—— 377 ——
18
0.006
0.0

37
3371—ran —

6110
308

0.2
0.013
1.0
0.2
0.00

169.4
37
36
0.02
0.11
0.00

447
19.1
0.00

43.5
0.77
0.0
0.9

18
6.9
0.02
1.0
7.5
0.016
0.0

13
57

— TO ——

6111
394

0.1
0.014
0.7
0.6
0.00

181.4
28
18
0.02
0.04
0.00

530
10.1
0.00

37.9
1.76
0.0
0.0
0.5
7.0
0.015
0.51
4.2
0.002
0.0

14
153— in —

6112
619

0.5
0.027
0.5
0.9
0.00

1SB.3
47

210
0.00
0.28
0.01

486
18.9
0.00

54.0
2.78
0.0
0.0
0.0
6.9
0.05
0.53

20
0.0
0.0

18
212— or

2.5

2.1

coi

NOTE; All results In pp» unless otherwise noted.
—— Blanks Indicate parameter not analyzed.

- Indicates below detection Halts.



TABLE B-8: ANALYSIS OF GKOUNDUATER SAMPLES FROM THE IEPA MONITORING WELLS
(COLLECTED 3-10-81 - 3-11-81)

SAMPLE LOCATIONS

PARAMETERS
Alkalinity
AMMla
Arsenic
Barli*
Boron
Cadalwi
Calclu*
BOD
Chloride
ChroaluM (Total)
Copper
Cyanide
Hardness
Iron
Lead
Magneslun
Manganese
Mercury
Nickel
Nitrate-Nitrite
pH
Phenol 1cs
Phosphorus
PotasslM
SelenlM
Silver
SodtiM

"Sulfale
Zinc
PCB (ppb)

G101
•63

0.2
0.001
0.0
0.2
0.0

154
10
16
0.0
0.04
0.0

S42
0.3
0.0

34.2
2.0

0.0
0.0
6.9
0.0
0.0
4.0
0.0
0.01

11
118

0.1
0.13

6102
464

0.0
0.0
0.7
0.4
0.01

333
24

124
0.0
0.06
0.0

1062
0.3
0.0

77.9
2. 98

0.3
1.1
6.8
0.0
0.0ft

10.8
0.0
0.02

64
617

0.8
0.46

G103
319

1.5
0.003
0.1
0.3
0.01

161
47
46
0.0
0.08
0.0

620
1.6
0.0

41.9
3.51

1.1
0.0
6.8
0.005
0.03

10.4
0.001
0.0

65.6
471

2.8

G104
568

0.0
0.001
0.2
0.7
0.0

205
9

28
0.01
0.02
0.01

839
0.0
0.0

56.8
0.61

0.0
2.3
6.9
0.0

—— O2—
5.9
0.003
0.0

17.4
303

0.1
0.1

G105
393

0.4
0.013
0.2
0.3
0.0

218
23
57
0.0
0.02
0.0

796
9.4
0.0

47
2.32

0.2
0.0
6.8
0.0
0.1
8.9
0.0
0.02

51.2~ra ——
0.3

6106
594

3.0
0.085
0.3
0.5
0.0

175
146
150

0.0
0.01
0.0

675
4.9
0.06

44.8
1.62

0.0
0.0
6.7
0.0
1.5
5.7
0.0
0.01

92.6
TW ——

0.1
2.4

6107
657

0.2
0.004
0.1
0.5
0.01

186
47

235
0.0
0.01
0.0

1096
2.4
0.0

44.8
2.12
0.0002
0.0
0.0
6.7
1.7

—— O3~
2.8
0.0
0.01

39.2
~3I3 ———

0.1
0.37

6108
464

0.0
0.001
0.2
0.2
0.0

148
12
51
0.0
0.03
0.0

479
0.0
0.0

22.3
0.23

0.1
0.3
7.0
0.1— 02-

18.2
0.001
0.0

25.2
—55 ——

0.3

6109
58
15
3.9
0.1
0.5
0.07

431
930

24
0.01

67
0.0

1651
1.4
0.0

138
6.22
0.0003

123
0.3
4.6
1.4
2.2
6.4
0.003
0.0

12.1
T559 ———

6.3

G110
331

0.0
0.001
0.1
0.1
1.1

121
10
27
0.0
0.02
0.0

424
0.0
0.0

28.7
0.14

1.2
15
6.6
0.0
0.01
6.3
0.018
0.01

14.2
61
1.8
0.9

Gill
387

0.1
0.001
0.1
0.4
0.0

164
9

16
0.0
0.07
0.0

485
0.2
0.07

31.8
1.02

0.0
2.7
6.8
0.0
0.01
2.9
0.001
0.01

15.5
147

0.1

6112
400

0.7
0.00
0.0
3.4
0.17

207
52

133
0.0
0.48
0.0

789
0.5
0.0

72
2.1

0.4
0.2
6.6
0.00
0.03

40.2
0.0
0.01

96.6
544

11.8
2.0

CDi

NOTE: All results In ppM unless otherwise noted.
Blanks Indicate parameter not analyzed.
- Indlctes below detection Units.
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was 6.3, 4.1, and 4.6 during the three sampling events. This
Indicates an unidentified source was releasing add to the
groundwater. Other wells which exhibited significant inorganic
contamination include 6102, G103, 6105, and G106, all of which are
located adjacent to CS-B along the west side. The data indicates
non-uniform ground water contamination in the area, likely resulting
from a variety of pollutional sources.

Private wells in the area have been periodically sampled by the IEPA
and the USEPA. These wells are no longer used for potable water, but
they are used for watering lawns and gardens. Locations of private
well samples in the Dead Creek area are shown in Figure B-2. IEPA
sampled five residential wells and collected one basement seepage
sample near Creek Sectors B and C. Analytical data for these samples
are presented in Table B-9. G504, located east of CS-B on Judith
Lane, exceeded the standard for copper. The wells all showed water
quality similar to that found in IEPA monitoring well G108,
Indicative of background conditions in the area. The basement
seepage sample was collected from a residence on Walnut Street, just
east of Site M. Analysis of this sample Indicated higher levels of
barium and copper, when compared with the private well samples. The
seepage sample (x301) also showed a measurable level of chlordane,
which was likely due to the application of commercial pesticides.

In March, 1982 the USEPA collected ground water samples from four
private wells (SOI, S02, S03, and S06) and two IEPA monitoring wells
(S04 and SOS). Ground water samples S04 and SOS correspond to IEPA
monitoring wells 6102 and 6101 respectively. In addition, soil
samples (S07 S10, Sll) were collected from three gardens where well
water is used for watering. Soil Samples S07, S010, and SOU were
collected from gardens at the locations of ground water samples SOI,
S02, and 503 respectively (see Figure B-2 for approximate sample
locations). Water and soil blank samples, R09 and R12 respectively,
were also collected and analyzed. Analytical data for these samples
are presented in Tables B-10 and B-ll.
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TABLE B-9: ANALYSIS OF RESIDENTIAL WELL AND
SEEPAGE SAMPLES COLLECTED BY IEPA

SAMPLE DATES AND LOCATIONS

PARAMETERS
Arsenic
Barium
Boron
Cadmium
Chromium
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Phosphorus
Potassium
Silver
Sodium
Zinc
PCBs
Chlordane (ppb)

9/16/80
6501
0.008
0.2
0.28

0.02
4.6

33
1.02

6.6

21
0.85

9/16/80
G502
0.004
0.16
0.27

19

39
1.26

5.7

24

9/16/80
G503
0.001
0.39
0.25

17.7

36
0.79

4.5

12
0.18

9/23/80
6504

0.05
0.58

0.06
0,73

30
0.65
0.0001
0.02
0.02
6

26
0.8

6/8/83
6505
0.01
0.4
0.4

0.01
26

35.3
1.3

0.62
6.2

15.2

1/5/83
x301
0.017
1.1
0.3

0.03
31
O.C3 v
54
1.49

0.1
1.2
6.4

19
0.7

0.13

NOTE; All results 1n ppm unless otherwise noted
Blanks Indicate below detection limit
- Indicates parameter not analyzed
Sample x301 was collected from basement seepage
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TABLE B-10: ANALYSIS OF IDENTIFIED ORGANICS IN GROUND WATER
AND SOIL SAMPLES IN THE VICINITY OF CREEK SECTOR B
(COLLECTED BY USEPA 3-3-82)

SAMPLE LOCATION

PARAMETERS
bis(2-ethylhexyl) phthalate
di-n-butyl phthalate
di ethyl phthalate
3,4 benzof luoranthene
benzo(k) f luoranthene
butyl benzyl phthalate
methyl ene chloride
l,2-d1 chlorobenzene
1,4-dlchlorobenzene
chlorobenzene
heptachlor
beta-BHC
gamma-BHC
alpha-BHC
aldrin
dieldrin
chlordane
heptachlorepoxlde
delta-BHC
f luoranthene
benzo(a) anthracene
anthracene
pyrene
Chrysene

Ground
SOI S02 S03 S04
64 62
a a a a
a a a a
a
a,

a
16 16 2300 3100

a
a
a

O.llb
O.lSb
0.16b

0.17b

Water
SOS S06 R09
19 a
11 a

a

a
990 2000 19

a
0.146
0.3b 4.04b
0.25b
O.lSb 0.25b

1.46b
0.95b

a
a
a
a

Soil
S07 S01T5 —— SOU R012

a 0.44
a a

1 0.1 0.75

0.012 0.0046
O.llb

a
a

a
a 0.02b

CD
I

00

NOTE: All results In ppb
Blanks Indicate below detection limit
a - Compound detected at value below specified contract detection limit

(compound Identified as present, but not quantified)
b- value not confirmed by GCMS
Samples R09 and R012 are water and soil blanks, respectively



TABLE 8-11: INORGANIC ANALYSIS OF GROUND HATER AND
SOIL SAMPLES IN THE VICINITY OF CREEK SECTOR
(COLLECTED BY USEPA 3-3-82)

DO
I

SAMPLE LOCATIONS

PARAMETERS
AlUMlnuB
AnttMony
Arsenic
Barium
Beryl HIM
Boron
CadBlM
Chrariui
Cobalt
Copper
Iron
Lead
Manganese
Mercury
Mercury*
Nickel
Selenlw
Silver
Thai Hun
Tin
Vanadium
Zinc

SOI

11

10.500
4.2
12
62
65

65.000
570

1.600

0.1

107.000

S02
400

11.000
14

70

31.000
97

1,100

0.4

109.000

GROUND
S03
390

8.000
31

82

38.000
74

1.500

0.4

40.000

HATER -
S04

29

1.800
5.3

95

28.000
9

5.100

0.2

1.900

In PPB
SOS
940

140

530
11
460

0.1

260

S06
1,200

110
2.8

250
10
80

350

S07
750

1.3
80

1.06
2.2

16
340

(1!Jl120

6.5

. 96

SOIL
S010
600

1.0
80

1.64

24
360

(20)
630

5.5

77

IN PPM
SOU R012
430

80

0.29
3.2

13
240

(25)
134

4

2

130

NOTE; Blanks Indicate below detection Units
—— ( ) - Results did not Meet USEPA Quality Control criteria - Data unreliable

• Duplicate analysis performed by USEPA central regional laboratory
SaMples R09 and R012 are water and soil blanks, respectively



Quantified levels of b1s-(2-ethy1hexyl) phthalate were found In wells
SOI, S02, and SOS. In addition, seven compounds from the pesticide
fraction were detected in Wells S04, SOS (IEPA wells), and S06.
Diethyl phthalate, butyl benzylphthalate, and methylene chloride were
detected in the water blank, Indicating that values of these
parameters found in other samples should be disregarded. Methylene
chloride was used to decontaminate sampling equipment, and
concentrations of this parameter in all samples should not be
considered indicative of aquifer conditions. Water quality standards
for lead and cadmium were exceeded in one or more wells.

The soil samples showed trace levels of chlordane and dieldrin.
It could not be determined if levels of pesticides found in the
gardens soils were attributable to the use of well water or applica-
tion of commercial pesticide products to the gardens. Phthalates,
methylene chloride, chrysene, and chromium were detected in the soil
blank (R012), and these compounds should be disregarded in other
samples.

In September and October, 1980 IEPA conducted preliminary air
monitoring in CS-B. The survey included use of detector tubes
(Drager) for halogenated hydrocarbons, and collection of air samples
in charcoal tubes with subsequent laboratory analysis. The detector
tubes showed positive readings for hydrocarbons in the northern
portion of CS-B, adjacent to the former Waggoner Building. Results
were not quantified, and negative readings were observed in all other
areas surveyed. Air samples were collected from two locations in
CS-B using charcoal tubes and sampling pumps. Two samples were
collected from each location 1n order to monitor conditions for
undisturbed and disturbed soil. Samples from the first location, 40
yards south of Queeny Avenue, showed no positive readings for
volatile organic compounds (VOCs) for disturbed or undisturbed soil
conditions. Xylene was detected for disturbed and undisturbed soil
conditions at the second sampling location, which was 60 yards north
of Judith Lane, adjacent to Site M. All samples were extracted and
analyzed at lEPAs Springfield Laboratory.
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A USEPA Field Investigation Team (FIT) contractor also performed an
air monitoring survey in the creek bed in March, 1982. This survey
involved the use of an organic vapor analyzer (OVA), an HNU
photoionizer, and Drager detector tubes for phosgene gas. Results
indicated that a small, but measurable, concentration of organic
vapors were present in the breathing zone (5 feet above ground
surface), with concentrations increasing closer to the creek bed. In
the breathing zone, the OVA showed readings up to 0.5 ppm above
background, and the HNU readings were as high as 9 ppm above
background. The survey crew also observed a 3-inch effluent pipeline
adjacent to the former Waggoner Building which was discharging a
small stream of oily liquid. OVA and HNU readings were taken
approximately 6 inches from the surface where this liquid had pooled.
The OVA showed concentrations up to 350 ppm, and the HNU showed
concentrations ranging from 400 to 900 ppm in this area. Phosgene
gas was not detected in any area using the Orager tubes.

HRS scores have been calculated on two separate occasions for Dead
Creek. The creek was first scored in July, 1982, by Ecology &
Environment, Inc., with a final migration score of 18.48. The site
was again scored in March, 1985 by IEPA in an attempt to increase the
previous score. lEPAs assessment led to a final score of 29.23,
however, this score has not been finalized by USEPA. Route scores
for the 1982 assessment were as follows: ground water 4.24, surface
water 7.55, and air 30.77. Corresponding route scores in the 1985
assessment were 5.65, 10.07, and 49.23. Observed releases were used
for all route scores in both the 1982 and the 1985 scoring packages.
The only difference In the assessments was in the value assigned for
waste quantity in the three routes. The 1982 package listed waste
quantity as unknown (assigned value - 0), while IEPA calculated an
approximate volume of waste based on sample results and visual
observations.

A significant amount of data has been developed showing a wide range
of contaminants In and around CS-6. Review of existing file data
indicates numerous possible sources of contamination in the area.

B-21



Prior to blocking the culvert at Queeny Avenue, Cerro Copper and
Monsanto Chemical reportedly discharged process wastes directly into
the creek. According to past IEPA inspection reports the former
Waggoner Company, an industrial waste hauling operation, discharged
wash waters from truck cleaning activities directly to CS-B. After
IEPA order Waggoner to cease this practice, an unlined surface
impoundment was apparently used for disposal of wash water. In the
1940s and 1950s sites H and I were used for disposal of various
industrial wastes. These sites were actually a single, large
disposal area prior to the construction of Queeny Avenue in the late
1940s. In the 1950s, the Midwest Rubber Company, located west of
State Route 50 and south of Queeny Avenue, had an effluent pipeline
which ran from their plant location to the northern portion of CS-B.
Midwest Rubber Co. reportedly discharged process wastes, including
oils and cooling water, to the creek. Site G is a surface/subsurface
disposal area with corroded drums and other wastes exposed on the
surface. Surface drainage for at least a portion of this site is
directed to CS-B.

Data Assessment and Recommendations

The scope of field investigation work for CS-B during the Dead Creek
Project includes collecting three surface water samples from the
Creek in Sector B. This sampling program should be sufficient to
characterize the water currently in the creek. Soil gas and ambient
air monitoring will also be done in and around CS-B.

Although a great deal of data is available for CS-B, most of the data
is 4-6 years old. Because of the dynamic nature of the creek and
disposal activities in the area, existing conditions may not be
accurately characterized by historical sampling data. Feasibility
study activities for CS-B could be accomplished using existing data
and applying assumptions concerning chemical profiles (contaminant
distribution). However, to properly accomplish the feasibility study
activities, a current chemical depth profile of the creek bed should
be developed. This would consist of collecting
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sediment and subsurface soil samples from several locations 1n the
creek bed and along the banks. The hydrology of the area has not
been well-defined and should be addressed further. It has not been
established whether the ground water discharges to Dead Creek or the
creek acts as a recharge conduit for the Henry Formation aquifer. If
discharge to the creek 1s occurring, the subsurface disposal areas
(Sites H and I in particular) may be major contributors to the
contamination of the creek.

Accordingly, existing IEPA monitoring wells on both sides of the
creek should be redeveloped to allow for accurate water level
measurements. This, in conjunction with detailed surveying of the
creek bed and water levels in the creek, would allow adequate
assessment of the hydrology in the area. This would be best
accomplished using continuous-recording water level instrumentation,
and should be continued over a period of time sufficient to address
seasonal fluctuations. In addition, records of industries in the
area should be thoroughly reviewed to establish a profile of possible
releases from each source.
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SECTORS C THROUGH F - DEAD CREEK

Site Description

Creek Sectors C through F Include the entire length of Dead Creek
south of Judith Lane. This portion of the creek flows south-southwest
through the Village of Cahokia prior to discharge into the Prairie
DuPont floodway. The floodway subsequently discharges into the
Cahokia Chute of the Mississippi River. The creek is somewhat wider
through these sectors than in sectors A and B, and is not as heavily
vegetated as Sector B. Creek Sectors C through F are delineated as
follows: CS-C- Judith Lane to Cahokia Street, CS-D - Cahokia Street
to Jerome Street, CS-E - Jerome Street to the intersection of State
Route 3 and State Route 157, CS-F - Intersection (as above) to the
discharge point in the old Prairie DuPont Creek.

Site History and Previous Investigations

There are no known discharges to Dead Creek south of Judith Lane,
although several apparent discharge pipes have been observed during
preliminary reconnaissance. Site N of the Dead Creek Project is
located immediately east of the creek in the southern portion of
CS-C. Land use in the vicinity of Sectors C through F is resi-
dential/commercial for the most part. The creek flows underground
through a culvert in the southern part of CS-E near Parks College.
Although the Culvert under Judith Lane has reportedly been blocked,
flow emanating from the culvert has been observed on several
occasions.

IEPA collected five sediment and two surface water samples from creek
Sectors C through F as part of their Preliminary Hydrogeological
Study conducted in 1980. Locations of these samples are shown in
Figure C-l, and analytical data is presented in Table C-l. The water
samples showed very little evidence of contamination, although
concentrations of copper exceeded the lEPA's water quality
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SCALE
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X101 SEDIMENT SAMPLING LOCATION
S301 SURFACE M A T E R SAMPLING LOCATION

RESIDENTIAL A R E A

FIGURE C-1
IEPA SAMPLING LOCATIONS CREEK SECTORS C THROUGH F
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TABLE C-l: ANALYSIS OF SURFACE WATER AND SEDIMENT
SAMPLES FROM CREEK SECTORS C THROUGH F
(COLLECTED BY IEPA 9-25-80)

oi

SAMPLE LOCATIONS

PARAMETERS
Aluminum
Arsenic
Barium
Beryl 1 urn
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Phosphorus
Potassium
Silver
Sodium
Strontium
Vanadium
Z1nc
PCB

S301

0.008
0.12

0.06

0.26
0.66

3
0.03

0.05
0.19
6.6

3
0.08

0.24

Water
S302

0.006
0.08

0.04

0.01

0.04
0.87

2
0.12

0.01
0.2
3.3

3
0.07

xlOl
12,000

26
1,300

24,000
400
40

15,000
57,000

800
7,100
600

1.2
2,000

2,400

800
100

12,000
0.12

X102

4,700
3
76
50

5,300
50
32

17,200
110,000

1,300
2,000
170

2,300
6,200
900
45

1,100
140
50

21,000
0.12

Sediment
x!03

210

8
210,000

60
6

320
11,000

260
10,000

210

45
720

1,400
10
100
210
22
900
2.8

X104

390
2

31
16,000

50
8

1,800
19,000

250
5,100
160

600
1,200
2,100

190
47
31

5,600
2

x!05

475

2
13,000

9
360

18,000
75

3,300
200

4,200
1,400

125
43
35
780

NOTE: All results 1n ppm.
Blanks Indicate parameter not analyzed.
- Indicates below detection limits.



standard in both samples. This was the only parameter in either
sample which exceeded the standards.

The sediment samples contained relatively high concentrations of
cadmium, chromium, copper, lead, nickel, and zinc. Concentrations of
these parameters were several times higher than those found in the
background soil sample in the IEPA study (sample x!21; see Creek
Sector B, Table B-3). Arsenic was also detected in sample xlOl, but
was not analyzed for in the other downstream samples. The highest
concentrations of aluminum (12,000 ppm) and boron (76 ppm) in the
IEPA study were found in downstream sediment samples xlOl and x!02,
respectively. PCB was the only organic compound detected in the
downstream sediment samples, with the highest concentration (2.8 ppm)
found in x!03. Sample xlOS was the only downstream sample that did
not contain PCBs. These results Illustrate the uneven distribution
of contaminants within Dead Creek. While some contaminants in
Sectors C through F are lower than in CS-B, barium, cadmium,
chromium, lead, and nickel were detected in comparable or higher
concentrations than sediments in upstream samples. This could be
attributable to the mechanical properties of stream flow, such as
gradient, channel dimensions, and flow velocity, or to the existence
of unknown contaminant sources located in downstream areas.

Data Assessment and Recommendations

The scope of work for these sectors of the creek during the Dead
Creek project Includes collecting the following samples: CS-C, 2
surface water, 2 sediment; CS-D, 1 surface water, 2 sediment; CS-E, 3
surface water, 10 sediment; and CS-F, 4 surface water, 10 sediment.
The sampling in CS-F will be postponed, pending review of data from
the other creek sectors. A soil gas survey and ambient air
monitoring will also be conducted in and around Creek Sectors C
through E.

For Creek Sectors C through F, waste characterization for the
feasibility study activities could be completed with sampling as

C-4



proposed provided assumptions regarding chemical profiles are made.
However, in order to accurately estimate waste quantities and define
to what depth contamination has occurred, a more detailed sampling
program is necessary. This would include developing a depth profile
of chemical constituents in the creek bed. Cores should be taken
from upstream and downstream locations, with additional sampling at
point sources as necessary.
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APPENDIX B

BORING LOGS AND HONITORING WELL DATA



Project Naae Dead Creek
Project Mo. IL 3140
Data Prepared 2-25-87
Prepared by Kevin Phillips

Depth (ftI Description

DARK BROWN AND GRAY
CLAYEY SILT

BROWN SILT

15-

20-

23

TAN VERY FINE SAND

(ZEPA well replaced)
Boring/Well No. EB-Q101_______
Location _ Site Q
Owner IEPA

412.35Top of Inner Casing Blev _________
Drilling Fir» Pox drilling__________
Driller Jerry H a a a o n _ _ _ _
Start t Completion Pates 2/25, 2/25/87
Type of Rig Mobile B-61_____________

Method of Drilling 3 3/4* I.P.
hollow stesi augers

WELL DATA

Hole Dia». 8 in.
Boring Depth 23 ft.
Casing and Screen Diaa. 2 iz
Screen interval 18 - 23 ft.
Screen Type stainless steel 0.01' slot
Stickup 2.51 ft.________________
Well Type Monitoring____________
Well Construction:

Filter Pack 22.5 - 14 ft.______
Seal 14 - 12 ft. ________
Grout 12 ft. to surface——————

2834Lock No.

Static Water Blev. 396.86 Date 3-26-87
Static Water Blev. 398.22 Date 5-11-87
Slug Test Yes X No___
Test Date 5-12-87 ____________
Hydraulic Conductivity 1.3 - 10 c-/sec
other _____pH - 7.0_______________
Cond. - 1600 uataos Teap. • 58* F
Cloudy, yellowish

WATO QQALITT

Samples Taken
No. of Saaples _____________
Types of Samples groundwater

No

Date Sasipled
Samplers

3-17-87

Sanples Analyzed for HSL compounds

Split Saaples
Recipient ___

Yes No X

Coasients



Sit* Dead Creek Site-O Boring/Well Be. Hell IBE-qlOl
IEPA replacement well

Sample Depth Blow Couat Description

Straight drill boring.

Stratigraphic sequence description taken from IKPA report (April 1981)
log for monitoring well 6-101 boring no. B-l (10-8-801.

0-7.5' Dark brown and gray clayey SILT. Trace of natural organic*.

7.5-10' Brown Micaceous SILT.
Water level 9 9.5'.

10-15' Tan very fine grain SAND. Arenitic; Moderately sorted to
rounded. Contains ferro-magnasian Minerals.

15-32' Tan fine to coarse grain SAND. Arkosic, moderately rounded,
poorly sorted, contains ferro-magnesian minerals with SOB* Dediua gravel.

E.O.B. * 23 ft. (for rep^llacenent well IEEO101)



Dead Creek
XL 3140

Project N»m»
Project Mo. ____________
Date Prepared 2-26-<7
Prepared by Kevin Phillips~

Depth (ft) Description

BROWN
FINE SAND

BROWN SILT

BROWN
FINE SANO

(IEPA well replaced)
Boring/Well Ho. EE-O102________
Location Site G _I
Owner IEPA
Top of Inner Casing Kiev. 409.10
Drilling rira Fox drilling______
Driller Jerry Haaaon_________
Start * Completion Dates 2/36, 2/26/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.D.
hollow stea augers

NKU. MX*
« in.Hole Dia». _________

Boring Depth21.5 ft.
Casing and Screen Diasi. 2 in.
Screen Interval 16.5 - 21.5 ft.
Screen Type stainless steel 0.01* slot
Stickup 1.22 iftT
Hell Type »en; .toring
Well Construction:

Filter Pack 22 - 13 ft. natural
Seal 13 - 11 ft._____________
Grout 11 ft. to surface

2I34Lock No.

Static Water Kiev. 397.37 Date 3-26-S7
Static Water Elev. 3M.57 Date 5-11-17
Slug Test Tes X Bo___
Test Date 5-12-37 ___
Hydraulic Conductivity 1.4iT
Other ___ pH - 6.t

10 c«/«ec

Cond. 1000 uahes Teap. 56* T
Clear to yellowish

Saaples Taken
No. of Saaples __
Types of Samples greundvater

gOAUTT

yes x
1 round

No

Date Sampled __
Samplers E & E

3-24-»7

Samples Analysed for H3L compounds

Split S«»pl««
Recipient ___

Tes No X

Coraents

REMARKS
IEPA well



Sit* D*ad Crack Sit*-O BoriBg/W*ll Ko. w»ll HI-0102_______
(r*plac*B*nt well for
IEPA 0-102)

Saapl* Depth Blow Coast Description

3.5 - 5

8.5 - 10

13.5 - 15

18.5 - 20

2-3-5

2-2-4

2-3-5

1-2-4

0-5 Loos* brown silty fin* grain SAND. Trac* to littl* silt. Hoist.

Loos* brown sandy SILT. SOB* (in* grain sand. 7«ry aoist.

Loos* brown fin* grain SAND. Wall sorted and rounded to sub-rounded.
W*t.

18.5-19 Oray silty fin* grain SAND. W*t.
19'-19'10" - Gray v*ry sandy SILT. W*t.
19'10*-20' - Oray vary silty fin* grain SARD. W*t.
20—21.5" - Oray fin*, coars* grain sand (froB IEPA log).

B.O.B. ? 21.5'



..-"~\ Project Naae Dead Creek
Project No. IL 3140

. :••' Date Prepared 2-26-87
Prepared by Kevin Phillip!"

(ZEPA well replaced)
Boring/Well Ho. 8E-ql03_________
location site O_______________
Owner XBPA

Depth (ft) Description

Top of Inner Casing Elev. 408.74
Drilling Pirn Fo» drilling_______
Driller Jerry Ha-»on___________
Start t Completion Dates 2/26, 2/26/8?
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.D.'
hollow ste- augers

Hole Dia». 8 in.
Boring D e p t h 2 3 . 5 ft7
Casing and Screen Dia». 2 in.
Screen Interval IS. 5 - 21.5 ft.
Screen Type stainless steel 0.01' slot
Stickup 1.08 ft.______________
Well Type monitoring
Well Construction:

Filter Pack 22 - 14 ft. natural
Seal 14 - IT75 ft.

1O Orout 11.5 i
Lock No. 283

't. to surface
4

BROWN
PINE
SAND

Static Water Blev. 397.43 Date 3-26-87
Static Water Blev. 398.57 Date 5-11-87
Slug Test Yes___ Mo X
Test Date
Hydraulic Conductivity
Other pR • 5.2
Cond. m 1200 UBhos Te«p. « 5«* r
Cloudy, yellowish

Sanples Taken
Bo. of Saaples
Types of Saaples groundwatet

QUALITY

Yes X
1 round

Ho

Date Sampled 3-17-87___________
Samplers E t 8________________
Sasqples Analysed for H3L compounds

Split Saaplei
Recipient __

Yei Ho X

Cos ent*



Sit* Dead Cr**k Sit*-4 Boring/Well Bo. Well tEE-0103

Sample Depth Blew Cooat Description

S.5 - 10

13.5 - IS

18.5 - 20

22 - 23.5

7-9-10

5-17-12

1-2-3

5-9-9

Straight drill to 8.5'.

Stratigraphic s*qu*nc* baa*d on aug*r cutting*.

0-10 Fir* brown very silty fin* grain .SAND. SOB* silt. Sand is w*ll
sorted and rounded to sub-rounded. Noist.

rirm brown fin* grain SARD. Well sorted. Soate black stained stringers
throughout. Wet. slight chemical odor.

Loose brown fine grain SAND. Well sorted and rounded. Trace of natural
organic layers and wood particles. Wet.

First brown tine grain SAND. Trace of medium grain sand and small
gravel.

E.O.B. « 23.5'.



Dead Creek
IL 3140

Project Nape
Project No. ___________
Date Prepared2-2S-87
Prepared by Kevin Phillips"

Depth ( f t ) Description

EE-G104

LIGHT TAN
SANDY

LIGHT TAN
SILTY SAND

TAN FINE - MED SAND

GRAY CLAY

FINE - MED
SAND

Boring/Well Ho.
Location Site
Owner IXPA

(IEPA well replaced)
EE-O104

408. 9STop of Inner Casing Kiev. _________
Drilling Fir* Fox drilling
Driller Jerry Ham-on____
Start t Completion Dates 2/2S, 2/25/87
Type of Rig Mobile B-61__________

Method of Drilling _
hollow stem augers

3 3/4' I.D.

Unit DKEK

8 in.Hole Dias ____
Boring Depth~~ 24 ft.
Casing and Screen Diam. 2 inT
Screen Interval 19 - 24 ft.
Screen Type stainless steel 0.01* slot
Stickup 1.09 ft. ____________
Well Type •onitorinq
Well Construction:

Filter Pack 24 - 17 ft.________
Seal _ 17 - 15 ft^ ___
Or out IS ft. to surface

2834Lock «57

Static Water Elev. 397.01 Date 3-26-87
Static Water Elev. 398.24 Date 5-11-87
Slug Test res___ He X
Test Date ______________________
Hydraulic Conductivity
Other pH - 6.5 ___
Cond. lOOd ucJios Teap. 54« P

MATBK QOALITT

Samples Taken
No. of Samples __________
Types of Samples greundwater

Yes X
1 round

No

Date Sampled 3-17-87
Samplers E t E_____
Saavles Analysed for HSL compounds

Split Samples
Recipient ___

Tes No X

Cos •nts



Sit* DeadCreek 9ite-O Boring/Veil Be. Well IBB-0104

Sample Depth Blow Count Description

Straight drill bo ring.

Stratigraphic sequence description taken fro* IBPA report (April, 1981)
109 (or monitoring well 0-104 boring no. B-4 (10-9-80).

0-7 Light tan sandy SILT. Trace of clay.
7 - 1 2 Light tan silty SAND. Micaceous.
12-14.5 Tan fine to medium grain SAND. Arkosic.
14.5-16.5 Oray silty CLAY.
16.5-37.5 Tan and brown fine to Medium grain SARD.
sorted. Subrounded. Trace of small gravel.

Arkosic. Poorly

C.O.B. • 24' (for replacement well I ECO 104)



Dead Creek
IL 3140

Project NaM
Project Wo. _____________
Date Prepared 3-2-87
Prepared by Kevin PhillipT"

Depth (ft) Description

EE-G108

ffi:
FILL

10-

15-

20-

BROWN AND
BLACK SILT

(IEPA well replaced)
Boring/Nell Ho. EB-3108_________
Location Site 0
Owner IEPA
Top of Inner Casing Elev. 107.21
Drilling Firm fo« drilling______
Driller Jerry Hasaaon_________ _______
Start t Completion Dates 3/2/87,3/2/»7
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4* 1.0.
hollow stea augers

Hole Di». t in.
Boring Depth 30 ft.
Casing and Screen Diaa. 2 in.
Screen Interval 24 - 29 ft.
Screen Type stainless steel 0.01' slot
Stickup 0.93 ft.
Well Type monitoring
Well Construction:

Filter Pack 29 - 22 ft._______
Seal 22 - 20 ft.___________
Grout 20 ft. to surface
Lock No. 2*34

TEST DATA

Static Water Elev. 397.96 Date 3-26-87
Static Water Elev. 398.85 Date 5-11-87
Slug Test Yes___ Ho X
Test Date
Hydraulic Conductivity
other _________pH " 5.4___________
Cond. - 1800 umhnos Teaip.
Clear te cloudy He odor

MARK QQALITT

°*RK
FINE SANO

30-

Saaples Taken yes X Mo_
Mo. of Saaples 1 round ________
Types of Saaples greundwater

Date Sampled 3-18-87
Sanplers lit
Sanples Analyzed for H3L compounds

Split Saaples Yes_X_
Recipient Envirepact

No

Cosoients



Sit* Doad Crook Boring/Ntll Ho. Woll tBB-qlOe______
(roplacomnt woll foe IEPA 0-108)

Suplo Depth Blow Count Description

Straight drill to 23.5*

Stratigraphy sequence bacod on «ug«r cutting*.

0-10 riLL consisting of brown-black vary silty CUOT.

10-23.5 Brown clayvy SILT.

23.5-25 Black very sandy SILT. SOM fin* grain sand. V«ry sioist.

28.5-30 Black to dark gray silty fin* SAHD. W*ll sorted. W«t.

E.O.B. 9 30'.



Project Ifaae Dead Creek
Project Wo. IL 3140
Date Prepared 12-18-86
Prepared by Tia Ma ley

Depth (ft) Description

EE-G110

BROWN SILT

BROWN
FINE SAND

(IEPA well replaced)
Boring/Hell No. EE-O110________
Location Site 0
Owner IEPA

409.00Top of Inner Casing Elev. _________
Drilling Fir« Fo« drilling______
Driller Jerry Hasten____________
Start l Completion Date»12/18,12/18/86
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4* I.D.
hollow ate* augers

WELL DATA

Role Dia~. 8 in.
Boring Depth 23.0 ft.
Casing and Screen Di«-. 2 inV
Screen Interval 18 - 23 ft.
Screen Type stainless steel 0.01" slot
Stickup 1.82 ft.
Well Type Monitoring_____________
Hell Construction:

Filter Pack 23 - 11 ft. Natural
Seal 1 1 - 9 ft.______________
<5rout 9 ft. to surface
Lock Mo. 2834

TEST DATA

Static Hater Elev. 397.49 Date 3-26-87
Static Hater Elev. 398.52 Date 5-11-87
Slug Test Tes X Mo____
Test Date 5-13-87_____________
Hydraulic Conductivity 5.3 x 10 ca/sec
Other I
Cond.

_____6.8_____________
1200 uahoi Teap. - 58" r

Clear to yellowish

HATER QOAUTT

Samples Taken
Mo. of Saaples _____________
Types of Saaples groundwater

No

Date Sampled _
Sa-plers E 4 E

3-24-87

Samples Analysed for HSL coapounds

Split Samples
Recipient __

Yes Mo x

CoMents



Sit* Dead Cr««k Sit*-O Boring/Wall Bo. Well tEE-qllO
IEPA r«plac*Mnt wall

Supl* Depth Blow Count Description

13.5 - 15

18.5 - 20

3-7-6

3-4-5

Straight drill to 13.5'.

Stratigraphic sequanc* baaad on auger cuttings.

0 to 1' black topaoil.

1 to 12* brown sandy SILT

Bagin sampling at 13.5'.

Brown silty SAND. W«t.

Brown to gray fin* to mdiuii grain SARD. W«t.

E.o.B. 9 23*



Dead Creek
IL 3140

Project Nave
Project No.
Date Prepared 1-12^87~
Prepared by Ti« Maley

Depth ( f t ) Description

G - 1

BROWN SILT

BROWN VERY
FINE SAND

BROWN FINE SAND

Boring/Well Ho. _
Location Site Q
Owner

0-1

IBPA
NATop of Inner Casing Kiev. _________

Drilling Fir» FOK drilling ~
Driller Jerry Haaaen___________
Start * Completion Dates 1/12, 1/12/87
Type of Hi? Mobile B-61__________

Method of Drilling 3 3/4" I.D.
hollow stea augers_______________

Hole Dian. 8 in.
Boring Depth 20.0 ft~
Casing and Screen Dia>.
Screen Interval _
Screen Type _____
Stickup ________
Well Type ______
Well Construction:

Filter Pack __
Seal ________
Grout
Lock No.

Static Water Elev. __
Static Water Elev. __
Slug Te*t Yes
Test Date

Date
Date

No

Hydraulic Conductivity
Other

WKTEH QUALITY

Staples Taken
No. of Samples _
Types of Saaples

Yes No X

Date Sampled
Samplers ___
Samples Analysed for

Split Samples
Recipient ___

Yes No X

Couents Subsurface soil samples
fre» boring 0-10' and 10 - 2(T~
analy-ed for HSL compounds.____

Ground elev. 407.31



Sit* D*ad Creek Sit*-O Boring/Wall Bo. 0-1

Saapl* Depth Blow Coont Description

1 - 2.5

3.5 - 5

6 - 7.5

8. 5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

2-1-1

1-2-2

1-1-1

1-1-1

1-2-3

6-4-8

2-7-6

4-11-12

Brown SILT. Trac* of fin* grain s«nd (dry).

San* •• above.

Brown very fin* grain SAND. Trac* of silt (w*t 07').

Saa* as above. Trac* of ruat and gray coloring aaong brown vary fin*
grain sand (w*t).

Brown v*ry fin* grain SARD. Increasingly siltier (w*t).

Sa»* as above.

Brown tin* grain SARD (w*t).

Saa* as above.

E.O.B. 0 20'
Water level • coapletion approx. 10'.



Project Name
Project Mo. J
Oat* Prepared __
Prepared by Ti

Dead Creek
IL 3140

1-14-87
Maley

Depth ( f t ) Description

EE-05

-_>'

FILL

BROWN
AND GRAY
FINE-MED
SAND

Boring/Well No. _
Location site 0
Owner

q-2/EB-05

IBPA
411.36Top at Inner Casing Kiev. _________

Drilling Firm Fox drilling______
Driller Jerry Hammon_______________
Start l Completion Dates 1/14, 1/14/87
Type of Rig Mobile 8-61__________

Method of Drilling 3 3/4* I.D.
hollow stem augers

WEU. DMA

Role Diam. 8 in.
Boring D e p t h 2 5 ft.
Casing and Screen Diam ___
Screen Interval 18 - 23 ft.

2 in.

Screen Type stainless steel 0.01' slot
Stickup 2.3 ft.
Well Type Monitoring
Well Construction:

Filter Pack 23 - 16 ft.______
Seal
Or out

16 - 14 ft.
14 ft. to surface

Lock No. 2834

TEST DMA

Static Water Elev. 396.69 Date 3-26-87
Static Water Elev. 398.17 Date 5-11-87
Slug Test Yes____ Ho X
Test Date ______________________
Hydraulic Conductivity
Other pH • 5.2_________________
Cond. - 2200 umhos Temp. . 56» F

mm QUALITY
Samples Taken
Mo. of Samples ____________
Types of Samples qround*at«r

No

Date Stapled
Samplers E tt

3-18-87

Samples Analysed for HSL compounds

Split Samples Yes_X_
Recipient Enviropact

Mo

Comments Subsurface soil sample
from boring 5 - 15' analysed for
HSL compounds._____________

Slight organic odor



flit* Dead Creek Site-O Boring/Well *o. O-2/Well tEE-05

Saaple Depth Blov Count Description

I - 2.5

3.5 - 5

6 - 7.5

«.5 - 10

II - 12.5

13.5 - IS

16 - 17.5

18.5 - 20

23.5 - 25

3-15-6

3-5-3

1-1-1

1-0-1

1-3-5

3-4-5

2-5-10

1-1-5

7-14-18

PILL consisting of black sandy CLAY with a variety of debris Materials
including slag, wood, crushed limstone, gravel, and iron fragments
(dry).

PILL sane as above (dry).

FILL consisting of brown silty CLAY. Trace of coarse grain sand and
paper products (dry).

PILL consisting of light gray silty CLAY. Trace of asphalt and a purple
paint-like residue substance (dry).

PILL (to 12 feet) consisting of dark brown silty CLAY. Pro* 12 feet is
gray aediusi grain sand (noist).

Brown-gray stediun grain SAND (wet).

Brown fine grain SARD. Trace of silt (wet).

Sa»e as above. With less silt.

Gray fine grain SAND. Trace of silt (wet).

E.O.B. 9 25



Project Name Dead Creek
Project Mo. IL 3140
Date Prepared 1-26-87
Prepared by Tin Malay

D«pth ( f t ) Description

EE-11

FILL

BROWN AND
GRAY SILTY
CLAY

DARK GRAY
FINE SANO

25—t

Boring/Hell No. _
Location aita 0
Owner

0-3/BB-ll

IEPA
409.02Top of Inner Casing Kiev. _________

Drilling Fir* fox drilling
Driller Jerry Hammon__________
Start c Completion Dates 1/26-1/26/87
Type of Rig Mobile B-61___________

Method of Drilling 3 3/4' I.D.
hollow stem augers

WELL DATA

Hole Diam. S in.
Boring Depth 25 ft.
Casing and Screen Diam. 2 inT
Screen Interval 18 - 23 ft.
Screen Type stainless steel 0.01' slot
Stickup 1.57 ft.
Well Type •onitorinq
Hell Construction:

Filter Pack 23 - 16 ft.______
Seal 16 - 14 ft.______________
Grout 14 ft. to surface
Lock No. 2834

TUT DATA

Static Water Blev. 397.04 Date 3-26-87
Static Water Blev. 398.26 Date 5-11-87
Slug Test Tes____ No X
Test Date __^__^________________
Hydraulic Conductivity
Other pH - 7.2
Cond. - 7000 uahes Teap. - 56* F
Brown to black

QUALITY

Samples Taken
No. of Samples ____________
Types of Saaples groundwater

No

Date Sampled
Samplers E

3-24-87
4 B

Sample* Analysed for H3L compounds

Split Samples yes X No__
Recipient Sverdrup, Inc. for Cerro
Copper_____________________

Comments Subsurface soil samples
from boring 10' - 20' analysed
for HSL compounds.___________

Slight organic odor



Sit* Dead Creek Site-0 Boring/Wall Be. Q-3/Mell IBB-11

Saaple Depth Blow Coat Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

8-10-11

1-0-6

6-5-8

7-8-11

2-3-3

1-2-3

1-2-2

0-0-1

0-4-8

4-5-6

PILL consisting of brown-black (Mottled) silty CLAY. Trace of Bedim
grain sand and wood particles (dry).

FILL consisting of dark brown silty CLAY. Trace of fine grain sand and
wood particles (»oist).

PILL consisting of brown-gray-black sandy CLAY. Trace of slag, coarse
grain sand, gravel, and wood particles (sraist).

PILL consisting of black silty CLAY. Trace of slag, coarse sand, and
liaestone fragaents (moist).

PILL consisting of brown-gray silty CLAY. Trace of fine grain sand and
wood particles (snist).

PILL discontinues 9 approx. 13'.

Brown-gray silty CLAY. Trace of fine grain sand (waist ).

Sa»e as above, (tip of spoon showed gray fine grain sand, aoiit to wet).

Dark gray fine grain SARD (wet).

Dark gray very fine grain SAND. Increasingly siltier (wet).

Dark gray fine grain SAND. Trace of coarse grain sand and snail gravel.
Som black staining • 25'. (wet).

E.o.B > 25'



Project Na-e Dead Creek
Project Mo. It 3140
Date Prepared 1-27-87
Prepared by Tia Malay

Deoth (ft) Deacriotion

EE-G106

FILL

GRAY CLAY

DARK GRAY
FINE SANO

25-*

(IBPA well replaced)
Boring/Well No. 0-4/EB-Q106_____
Location Sit* 0 ____
Owner IEPA
Top of Inner Casing Kiev. 407..97
Drilling Fir» FOK drilling_______
Driller Jerry Haauson____________
Start & Completion Dates 1/26, 1/27/87
Type of Rig Mobile B-61_________

Method of Drilling 3 3/4" I.D.
hollow ste» augers

HtU. DATA

Hole Diaa. » in.
Boring Depth 25 ft.
Casing and Screen Diasu 2 in.
Screen Interval 18 - 23 ft.
Screen Typ« stainless steel 0.01' slot
Stickup 1.44 ft.______________
Hell Type Monitoring
Well Construction:

Filter Pack 23 - 16 ft. Natural
Seal 16 - 14 ft.______________
Grout 14 ft. to surface
Lock Ro. 2834

TEST DATA

Static Water Blev. 397.40 Date 3-26-87
Static Water Elev. 398.52 Date 5-11-87
Slug Test Tes___ Bo X
Test Date ______
Hydraulic Conductivity
Other ______pH - 7.4__________
Cend. - 4200 u-aos Te»p. 58* F
Dark, cloudy Strong organic odor

mm QUALITY
Samples Taken Yes »
Ko. of Saaples 1 round______
Types of Sasiples groundwater

No

Date Sampled
Samplers E

3-24-87
(, E

Saaples Analysed for
volatile organics

HSL cospounds,

Split Samples
Recipient ___

Tes No X

Couents Subsurface soil samples
frosi boring 5-20' analysed for
HSL compounds.______________

UHAIUCS



Sit* Dead Creek Site-G Boring/Well Bo. 0-4/well tEE-0106
(IBPA replacement well)

Seaple Depth Blow Count Description

1 - 2.3

3.3 - 3

« - 7.5

8.3 - 10

11 - 12.3

13.5 - 15

1C - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

13-7-9

1-2-2

1-0-2

1-2-2

1-2-2

1-2-5

0-1-3

1-2-3

4-9-8

7-13-21

FILL 0-1.8' Black sandy CLAY
1 . 5-2 ' Crushed limstone
Proa 2' Gray silty clay. Trace of fine grain sand (dry).

PILL consisting of brown-black (nottled) silty CLAY. Trace of rust color
and fine grain sand (dry). PILL discontinues 9 approx. 6'.

Qray silty CLAY. Trace of very fine grain sand (mist).

Sam as above with increased Moisture and very fine grain sand.

Sam as above. Som black staining at 12'.

Dark gray very fine grain SARD. Trace of silt and black staining (wet).

Black fine grain SAND (stained). Light and dark laminated banding of
black staining (wet).

Dark gray fine grain SARD (wet).

Black fine grain SAND. Trace of silt (wet).

Gray fine grain SAND (wet).

E.O.B. • 25'



Project »•••
Project No.

Dead Creek
IL 3140

Date Prepared 1-27-87
Prepared by Tia Haley

Depth ( f t ) Description

G - 5

FILL

WASTE

BROWN AND GRAY
SILTY CLAY

DARK BROWN AND BLACK
FINE 8AND

2O

Boring/Well Ho. _
Location Sit* 0
Owner

0-5

IKPA
NATop of Inner Casing Blev ______

Drilling Pir» POK drilling
Driller Jerry ••••en____________
Start t Completion Dates 1/27, 1/27/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.D.
hollow ste» augers

Hole Diaa. t In.
Boring Depth20.0 ftT
Casing and Screen Diasi.
Screen Interval __
Screen Type _____
Stickup ________
Well Type ___^__
Hell Construction:

Filter Pack ___
Seal ________
Orout
Lock Mo.

Static Water Blev. __
Static Water Blev. __
Slug Test Tes
Test Date

Date
Date

No

Hydraulic Conductivity
other

mm QUALITY
Saaples Taken
No. of Saaples _
Typea of Samples

Tes No

Date Saapled
Samplers
Saaples Analysed for

Split Sasples
Recipient __

Tes No X

Comments
fro« boring

Subsurface soil samples
5 - IS' analysed for

HSL compounds.

Ground elev. 408.02



Sit* Dead Creek Site-O Boring/Well BO. Q-8

Saaple Depth Blov Count

1 - 2.9

3.5 - S

6 - 7.5

S.5 - 10

11 - 12.5

13.5 - IS

16 - 17.5

18.5 - 20

4-2-2

1-2-2

21-12-5

4-5-9

4-7-8

2-5-6

2-6-7

2-6-9

Description

FILL consisting of brown-black ailty CLAY with a variety of debris
including wood particles, coarse grain sand, yellow clay-like substance.

WASTE. CLAY and SAND with black tar-like substance. Moist.

Ho recovery. Black stained wood in tip of spoon, (wet)

HASTE consisting of brown-gray silty CLAY. Trace of wood particles and
black staining, (wet)

WASTE discontinues 9 appro*. 9.0'.

Dark brown-gray silty CLAY. Trace of black staining and thin fine grain
••••• • 12' .

Dark brown fine grain SAND. Trace of black staining and silt, (wet)

Black fine grain SARD, (wet)

Sue as above, (wet) Thinly laainated with black staining.

E.O.B. f 20'



Project Name Dead Creek
Project Ho. IL 3140
Date Prepared 2-23-87
Prepared by Kevin Phillips"

Depth (ft) Description

EE-G107

FILL

WASTE

BROWN AND
GRAY FINE SAND

30-

(IEPA well replaced)
Boring/Well Ho. O-6/S«-qiQ7_____
Location site Q_______________
Owner IEPA
Top of Inner Casing Elev. 406.67
Drilling Firm fox, drilling_________
Driller Jerry Hammon_____________
Start t Completion Dates 2/23, 2/23/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I757
hollow steai augers, notary

WILL DATA

Hole Di«m. S in.
Boring Depth 30 ft.
Casing and Screen Diam. 2 in.
Screen Interval 23 - 28 ft.
Screen Type stainless steel 0.01* slot
Stickup 1.12 ft.

onitoringWell Type __^__
Well Construction:

Filter Pack 28 - 23 ft.
Seal 20 - IS ft._______
Grout IB ft. to surface
Lock Mo. 2834

TKST MX*

Static Water Elev. 397.15 Date 3-26-67
Static Water Elev. 398.32 Date 5-11-67
Slug Test Tes___ Ho X
Test Date _____________________
Hydraulic Conductivity
Other _______pH - 4.8___________

Cond. • 3600 umhos Teap. • 62* T

WATEB QUALITY.

Staples Taken Yes X
Mo. of Samples 1 round
Types of Samples groundvater

No

Date Sampled
Samplers B

3-18-87

Samples Analysed for HSL compounds

Split Samples Tes_X_
Recipient Enviropact

No

Cos •nts



Sit* Dead Creek Sit*-<3 Boring/Well Bo. 0-6/well tBE-qi07_____
(IEPA Replacement well)

Saaple Depth Blow Count Description

0 - 2.9

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

IS. 5 - 20

21 - 22.5

23.5 - 25

28.5 - 30

15-3-5

1-1-2

11-14-7

2-3-24

5-1-2

3-2-1

1-1-1

1-1-1

1-2-2

1-3-3

8-12-12

FILL consisting of loos* fin* to Bediua grain SAND. Trace of Medium
gravel, slag, and wood particles, (moist)

No recovery. Possible void in fill/debris »at*rial.

PILL consisting of various debris including wood particles, rubber, sand.
and gravel, (moist)

WASTE consisting of black flaky material, shale-like and fissile, (dry)

WASTE - same as above, (wet)

WASTE consisting of snail to mediua crushed gravel and cloth
products, (wet)

WASTE - sa«* as above with paper products, (wet)

WASTE consisting of black silty sludge. SOB* glass fragments and gravel.
(w*t)
WASTE discontinues 9 approx. 20'.

Brown-gray silty fine grain SAND. Well sorted and well rounded. 3 inch
varved sandy silt layer in tip of spoon, sample stained throughout (wet).

Sam as above. Obvious staining throughout saaple. Soft gray silty
organic clay layer • 24 '-24 '3". (wet)

28.5'-29' Brown fine grain SAND. Trace of silt, (wet)
29'-29'2" Cray very silty organic CLAY. Trace of fine grain sand.
29'2"-30' Black stained fine to a*diuB grain SARD. Well sorted and
well rounded, (wet)

E.O.B. 9 30'



Dead Creek
IL 3140

Project Name
Project No.
Date Prepared2-24-87
Prepared by Kevin Phillips~

Depth ( f t ) Description

G -7

FILL

WASTE

2S
BROWN FINE - MED SAND

Boring/Well Mo.
Location Site 0
Owner

0-7

IEPA
MATop of Inner Casing Elev ______

Drilling rir« Fos drilling____"
Driller Jerry Ham-on___________
Start t Completion Dates 2/24, 2/24/87
Type of Rig Mobile B-61_________

Method of Drilling 3 3/4" I.D.
hollow stem augers

Role Diam. 8 in.
Boring Depth27.5 ft.
Casing and Screen Diasi.
Screen Interval __
Screen Type _____
Stickup ________
Well Type ______
Well Construction:

Filter Pack __
Seal ________
Grout
Lock Mo.

TEST DATA

Static Water Blev. __
Static Water Elev. __
Slug Test Tea
Test Date

Date
Date

Mo

Hydraulic Conductivity
Other

WATBB QUALITY

Samples Taken
Mo. of Samples _
Types of Samples

Yes No

Date Sampled
Samplers
Samples Analysed for

Split Samples
Recipient __

Tes No

Comments Subsurface soil samples
from boring 10 - 25' analysed for
HSL compounds.

Ground elev. 407.13



Sit* Dead Creek Site-O Boring/Well mo. 0-7

Saapl* Depth Blow Cooat Description

0 - 2.3

3.3 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.3 - 15

16 - 17.3

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

30-50/2

6-3-4

8-2-2

4-10-10

1-1-7

6-0-1

7-8-8

3-1-1

8-7-5

5-4-21

8-7-7

WASTE consisting of reddish-brown and black Bottled allty CLAY. SOB*
•••11 gravel. Trac* of fin* to BediuB grain sand, brick, wood, concrete.
and larg* gravel, (dry)

WASTE - Brick, larg* gravel, concrete, .BodiuB sand, (dry)

WASTE 6 '-7- Sane as above
7'-7.5' .Black silt-like sludge. Trace of wood chip*, (sioist)

WASTE 8.5'-9.S' Black silty-like sludge. So»e fin* grain sand.
(vary Boist)
9. 5 '-10' Brown silty clay. So»* fin* grain sand. Trac* of black
staining. (Boist)

WASTE Black Baterial including oily stained paper and wood products.
(wet)

WASTE - same a* above.

Mo recovery - fill including paper products.

WASTE consisting of black (stained) fine grain SARD. Trace of paper
products and wood. Very loose, (wet)

WASTE - sasie as above.

WASTE - consisting of black oily sandy Baterial including paper and wood
products, (wet) PILL discontinues 9 approx. 25'.

Brown fin* to B*diuB grain SAND. Well rounded and wall sorted. Wood
fibers • 26.5-27'. (wet)

E.O.B. • 27.5'



Dead Creek
IL 3140

Project Name
Project No.
Date Prepared 2-24-87
Prepared by Kevin Phillips

Depth (ft) Description

G-8

m

10-

IS-

FILL

WASTE

GREENISH BROWN
SANDY SILT

GREENISH BROWN
FINE - MED SAND

Boring/Well Ho. _
Location Site 0
Owner ISPA
Top of Inner Casing Blev. __
Drilling Firm Fe« drilling
Driller

HA

Jerry Has
Start t Completion Dates 2/24, 2/24/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4* I.D. ~
hollow stesi augers

a in.Hole Diam. __^______
Boring D e p t h 3 0 . 0 ft7
Casing and Screen Diam.
Screen Interval _
Screen Type _____
Stickup ________
Well Type ______
Well Construction:

Filter Pack __
Seal ________
Grout
Lock No.

TEST DATA

Static Water Blev. __
Static Water Blev. __
Slug Test Tes
Test Date

Date
Date

Ho X

Hydraulic Conductivity
Other

mm QUALITY

Samples Taken ?••_
No. of Samples _____
Types of Samples ___

No X

Date Sampled
Samplers ___
Samples Analysed for

Split Samples
Recipient __

Tes No X

Comments Subsurface soil samples
from boring 10 - 20' analysed for
HSL compounds._______________

Ground elev. 406.57



Sit* Dead Creek Site-G Boring/Well Be. O-g

Sample Depth Blow Count Description

0 - 2.5

3.5 - 5

6 - 7.5

a. s - 10

11 - 12. S

13.5 - IS

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

5-10-15

5-9-3

2-3-2

2-1-0

1-3-5

3-50/3

7-12-9

3-14-31

4-3-0

2-2-2

3-5-7

1-4-9

FILL 0-1.5 Brown silty CLAY. Some fin* grain sand, brick, and glass
f ragnents.

MMTE 1 . 5-2 . 5 Black (oily stained) silty CLAY. Son* pap*r products and
glass fragments, (noi.it)

WASTE consisting of gray silty CLAY. Son* crushed gravel and wood.
Black stained sandy layers 9 3.5-4'. (noist)

WASTE consisting of black (stained) silty CLAY and snail gravel,
(noist)

WASTE consisting of black (stained) oily CLAY. SOB* snail gravel and
and nedlun grain sand, (very noist)

WASTE consisting of black (heavily stained) oily material. Mottled with
with white chalky material, (wet)

WASTE consisting of black oily sludge-like naterial including wood.

WASTE - Black stained compacted cardboard, paper, and wood, (wet)

WASTE - Black sludge and compacted waste, metal and wood (wet).

WASTE - sane as above.
WASTE discontinues 0 approx. 23'.

Greenish-brown sandy SILT. Some black staining, (wet)

Greenish-brown tine grain SAND. Some black staining. Oily sheen, (wet)

Brown fine to nediun grain SAND. Some black staining, (wet)

E.O.B. 9 30'



Project !U»e
Project Ho.
Date Prepared
Prepared by

Depth (ft)

O— Bll

Dead Creek
IL 3140
2-24-87

Kevin Phillips

Description

G-9

iillliiiiiiiiiii*

Boring/Well Ho. G-9
Location Site 0
Owner IEPA
Top of inner Casing Blev. HA
Drilling Pirsi Fox drilling
Driller Jerry Haaawn
Start 4 Completion Dates. 2/24,
Type of Rig Mobile B-«l

Method of Drilling 3 3/4" I.D
hollow stec augers

2/24/87

.

FILL

1O-

15-

2O-

23-

30-

35-

. .

7-x-" '~i i ' ". •-* ' vV l^> . „ - * v* ' s'-,r • V' ;•-4^-^4-./-^;
"::•--. :^rV:.Vr.:-?..;i!

WASTE

in.•ole Diaai.
oring D e p t h 3 7 . 5 ftT
a sing and Screen Diaai.
creen Interval __
creen Type _____
tickup ________
•11 Type ______
ell Construction:

Filter Pack __
Seal ________
Grout
Lock llo.

TEST DATA

tatic Mater Blev. __
tatic Water Elev. __
lug Test Yes
est Date

Date
Date

Ho

ydraulic Conductivity
ther

warn QUALITY
••pies Taken
o. of Saaples _
ypes of Sanples

Yes No

•te Sampled
(•piers
aaples Analysed for

Yes Hoplit Saaples

| GREENISH BROWN AND BLACK •cipl-nt —————————————————
FINE SAND oraents Subsurface soil sas^les

tzom boring 35 - 40' analysed for
HSL compounds.

Ground elev. 407.70



sit* Dead creek site-o Boring/Wall mo. G-9

Sanple Depth Blow Count Description

0 - 2.5

3.5 - 5

6 - 7.5

1.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

2S.5 - 30

31 - 32.5

33.5 - 35

36 - 37.5

3-5-5

3-6-6

3-1-1

6-2-2

1-0-0

1-2-2

4-5-6

5-7-9

5-2-2

3-7-24

4-7-9

10-50/4

7-10-14

3-2-8

8-15-12

PILL consisting of black and reddish brown silty CLAY. Trace of snail
gravel. (»oist)

PILL (unconpactad) consisting of brown silty CLAY with sone nediun grain
sand and small to nediun gravel.

1* recovery of unconpacted fill.

Little recovery - still in uncosipacted fill Material including wood
chips.

WASTE consisting of black fiberous Material with pink grease-like glo
bules. (wet) Pink globules float on water.

WASTE consisting of black sludge-like Material including wood chips,
(•oist)

WASTE 16'-17 1/4' Black oily sludge Material including snail spherical
beads. (approx SB. si«e) (wet)
17 1/4'-17 1/2' Gray sandy silt. Sone black staining, (wet)

WASTE consisting of black (oily stained) sandy sludge. Sone fiberous
cloth products, (wet)

WASTE consisting of black (oily stained) sandy sludge including
cardboard, wood, snail spherical beads, paper products, and a thick
peanut butter like substance 9 27'. (wet)

WASTE - Black paper, cardboard, and wood, (wet)

WASTE - Black sludge and wood fibers. Black fine sand in tip.

WASTE - sane as above with netal banding.

WASTE - Black stained wood particles.

WASTE - Black sludge.
WASTE discontinues 9 approx. 36'.

Greenish brown-black (stained) oily fine grain SAND. Well sorted and
well rounded, (wet)

E.O.B. 9 37.5'._______________________________________________



Project Nasw Dead Creek
Project No. IL 3140
Date Prepared 12-18-86
Prepared by Ti» Maley

Depth (ft)

1O-

15-

H - 1
Description

i

i
FILL

Boring/Wall No.
Location Site 5"
Owner

H-l

IEPA
Top of Inner Casing Blev. NA
Drilling fir» To*, drilling
Driller Jerry Haaaon______
Start t Completion Dates
Type of Rig Mobile B-61~

12-18-86

Method of Drilling 3 3/4* I.D. hollow
•tea augers and rotary

Hole Diaa. 8 in.
Boring Depth 50.0 ft~
Casing and Screen Diasi.
Screen Interval __
Screen Type _____
Stickup ________
Well Type ___^__
Well Construction:

Filter Pack __
Seal ________
Grout
Lock No.

2O-

25-

3O-

35-

4O-

SO-

WASTE

BLACK MED - CflS
SAND

BLACK FINE SAND

Static Water Blev. __
Static Water Blev. __
Slug Test Tes
Test Date

Date
Date

No

Hydraulic Conductivity
Other

mm QUALITY
Samples Taken
No. of Samples _
Types of Samples

Tes No X

Date Saapled
Samplers
Samples Analysed for

Split Samples
Recipient ___

Tes No X

Coments Subsurface soil samples
frosi boring 15 - 28' and 38 - 50'
analysed for HSL compounds.

Strong organic odor

Ground elev.407.29



Sit* Dead Creek Site-H Boring/Well Bo. H-l

Sample Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

31 - 32.5

33.5 - 35

36 - 37.5

38.5 - 40

3-3-8

1-3-2

16-5-4

12-7-6

4-4-5

2-2-1

5-8-22

8-10-15

4-8-6

4-10-8

1-1-1

10-14-16

6-8-10

15-17-21

10-13-16

8-11-10

PILL consisting of black sandy CLAY with some brick and crushed lime
fragments (dry).

PILL consisting of brown-black silty CLAY. Trace of snail to large
gravel and medium grain sand (dry).

PILL sane as above. Sone black asphalt-like substance at 6'.

FILL consisting of brown fine to medium grain sand and small gravel.
Some crushed limestone fragments, (wet).

PILL sane as above, (wet)

WASTE - Broken glass and wood.

WASTE - sane as above (wet).

stone

WASTE - consisting of black (oily stained) sludge-like material including
various debris such as concrete, rubber, paper products, wood chips,
small gravel. (wet).

WASTE - sane as above.

WASTE — sane as above.

WASTE discontinues 9 approx. 26'.

Black (stained) nediun to coarse grain SAND. Trace of snail gravel.
(wet)

Sane as above.

Sane as above with increased amount of snail to large gravel.

Sane as above with less black staining and less gravel.

Sane black (stained) nediun to coarse grain SARD. Decreasing anount
gravel. (wet)

Black (stained) medium grain SAND, (wet)

and

of



Sit* D««d Cr««k Sit«-H Boring/Nell Mo. H-l (con't)

Sanple Depth Blow Count Description

41 - 42.5

43.5 - 45

46 - 47.5

4S.5 - 50

11-19-21

11-11-14

10-14-14

10-15-18

Sane as above to 42'.
Fron 42' black (stained) fine grain SAND. (wet)

Sane as above.

Sane as above.

Sane as above.

E.O.B. 9 SO'



Project Naae
Project Ho.

Dead Creek
IL 3140

Date Prepared 1-6-87
Prepared by Kevin Phillips

Depth (ft) Description

EE-01

FILL

WASTE

GRAY
FINE -MED
SAND

Boring/Well Mo. H-2/EE-01
Location Site H________
Owner IBPA
Top of Inner Casing Kiev. 408.84
Drilling ritn Fox drilling
Driller Jerry ____________
Start fc Completion Dates 1/5/87,1/6/87
Type of Rig Mobile B-61 ___________

Method of Drilling 3 3/4* I.D.
hollow ste- augers. Rotary

Hole Diasi. 8 in.
Boring Depth 35.0 ft~
Casing and Screen Pi a-. 2 inT
Screen Interval 28 - 33 ft.
Screen Type stainless steel 0.01* slot
Stickup 2.3 ft. _________________
Well Type Monitoring
Well Construction:.

Filter Pack 33 - 22 ft._________
Seal 22 - 20 ft._____________
Grout 10 ft. to surface

2834Lock No.

Static Water Kiev. 397.41 Date 3-26-87
Static Water Blev. 398.85 Date 5-11-87
Slug Test Yes___ Ho X
Test Date ______________________
Hydraulic Conductivity
Other ph - 6.8________________
Cond. - 2600 uahos
Yellow-brown color

Teap. •
, turbid"

- 56« r

WATBX QUALITY

Samples Taken Yes 1
Mo. of Saaples 1 round_______
Types of Saaples qreundwater

Mo

Date Sampled __
Samplers E t E

3-17-87

Sa-ples Analysed for HSL coapounds

Split Saaples
Recipient __

Yes No X

Couenti Subsurface soil saaple
fro- boring 5-20' analysed for
HSL eo-poundi.______________

RKHARU
Strong organic odor



Sit* Dead Creek Site-H Boring/Well He. H-2/well t EE-01

Saaple Depth Blow Count Description

I - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

II - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

33.5 - 35

3-3-4

2-3-3

35-17-19

2-3-3

3-3-5

2-3-5

4-8-9

5-7-14

9-10-13

2-1-6

9-10-12

0-1.5 PILL consisting of black cinders and snail gravel. (dry)
1.5-2.5 FILL consisting of brownish cinders, slag, and nediun grain
sand, (dry)

3.5-4 PILL - sane as above.
4-5 PILL consisting of dark gray SILT. Soft and stained. Little of
fine grain sand, (very moist)

WASTE steel and a coal-like dense black flaky substance.

WASTE - Wood and paper products, heavy black staining.

WASTE - sane as above.

WASTE consisting of black (stained) silt, nediun grain sand and wood,
(wet)

WASTE - Wood chips.

WASTE - save as above.

WASTE - saae as above.

WASTE discontinues 9 approx. 23'.

Pirn brownish-gray fine-»ediu> grain SAND. Black staining throughout.
Well-rounded and well sorted. Rounded to subangular. (wet)

Dense gray fine-siediuB grain SAND. Trace of coarse grain sand. Fairly
well sorted and rounded to subangular. (wet)

E.O.B. ? 35



Dead Creek
XL 3140

Project Haae
Project Ho. ______ ____
Date Prepared 1-6-87
Prepared by Kevin PhiUipT"

Depth ( f t ) Description

EE-02

FILL

BROWN AND
GRAY SILT

_,

20-

23-

iili
BfHH
KSM
gwfs

1
:••':
$5
"•X

•:•:•

^^

s
•••BMH
•MM

^^
•̂M

WM

^S

B

•X'
:::::

X*l

.̂;̂ V.l
:'™;.:;-;;/.;:

'SKf?

:̂ffi-

BROWN AND
GRAY FINE
SAND

Boring/Hell Ho. _
Location Sit* H
Owner

H-3/KE-02

IEPA
Top of Inner Casing Blev. 409.91
Drilling Firm Fen drilling______
Driller Jerry H«»»on____________
Start * Completion Dates 1/6/87,1/6/87
Type of Rig Mobile fl-61__________

Method of Drilling 3 3/4* I.D.
hollow stea auger»

MILL DATA

Hole Diam. 8 in.
Boring Depth 23.0 ft.
Casing and Screen Diaau 2 in.
Screen Interval 18 - 23 ft.
Screen Type stainless steel 0.01' slot
Stickup 2.25 ft. ______________
Well Type s»nitoring
Well Construction:

Filter Pack 23 - 16 ft._______
Seal 16 - 14 ft.___________
Grout
Lock ft

14 ft. to surface
2834

Static Water Elev. 397.58 Date 3-26-87
Static Water Elev. 398.61 Date 5-11-87
Slug Test Tes____ Ho X
Test Date _____________________
Hydraulic Conductivity ___________
Other pH - 4.0________________
Cend. - 4200 uafaos Te»p. • 54 F
Yellowish

WATER QUAUTT

Saaples Taken
Bo. of Saaples
Types of Sasiples greundwater

No

Date Sampled _
Saapleri E 4

3-17-87

Saaples Analyzed for HSL compounds

Split Samples
Recipient ___

Tes No X

Coaaents Subsurface soil saaples
frosi boring 10 - 20'
HSL cosipounds.____

analysed for

Slight organic odor



Sit* Dead Creek Site-H Bering/Well Bo. H-3/well iEE-02

Sanple Depth Blow Count Description

I - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

II - 12.5

13.5 - 15

16 - 17.5

K.S - 20

6-10-13

2-3-4

2-4-6

2-2-2

5-11-14

7-7-7

9-10-20

9-10-11

0-2.5 FILL consisting of dense brown sandy CLAY including snail gravel,
cinders, and brick fragments.

Fir« brown SILT and silty CLAY. Trace of fine grain sand. (Moist).

Fir* brown to yellowish brown very sandy SILT. Soae fine grain sand and
trace of silty clay. (moist)

£••• as above, (very »oist)

Dense brownish-gray silt and fine grain SAND, (wet)

Sas* as above.

Water table • appro*. 13 feet.

Very dense gray very silty fine grain SAND. SOM silt. Wet.

(Frost 18 to 23 feet) tan dense very fine grain SAND. Very well sorted.
Wet.

E.O.B. a 23 feet.



Project Na»e Dead Creek
Project Bo. IL 3140
Date Prepared l-i-87
Prepared by Kevin Phillips

Depth (ft)
H -4

Description

ma
Y 1O-

15-

2O-

25-

WASTE

K̂'jiV-̂ '-J'-'-'v̂ '1 '• •"'»»:>:;..':.• _c;i"K' •»

35-

40-

BROWN AND GRAY

FINE SAND

Boring/Well No. _
Location Site H
Owner

H-4

IEPA
Top of Inner Casing Elev. NA______
Drilling Pir» To* drilling_______
Driller Jerry Hamon___________
Start t Completion Dates 1/7 t 1/t/fT
Type of Rig Mobile B-61__________

Method of Drilling 33/4'
augers and

I . D . hollow

Screen Interval __
Screen Type _____
Stickup ________
Well Type ______
Well Construction:

Filter Pack __
Seal ________
Grout
Lock No.

man
Static Water Blev.
Static Water Elev.
Slug Test Tes
Test Date

Date
Date

No

Hydraulic Conductivity
other

WATKB QUALITY

Samples Taken
No. of Samples _
Types of Sanples

Yes No X

Date Sampled
Samplers
Saaples Analysed for

Split Samples
Recipient

Yes No X

Coswents Subsurface soil samples
fresi boring 10 - 25' analysed for
HSL compound*.

Ground elev. 406. 2S



Sit* Dead Creek Site-H Boring/Well Be. H-4

Saaple Depth Blow Count Description

I - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

II - 12.5

13.5 - 15

16 - 17.5

1S.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

21.5 - 30

6-9-12

2-3-10

6-13-15

4-5-2

2-3-2

3-2-2

2-2-2

3-4-5

9-16-11

2-2-15

10-15-17

1-1-1

FILL consisting of black silty CLAY and cinders, brick fragments, and
••dim grain sand. Dry.

FILL consisting of black very sandy CLAY. Son* slag and black staining.
Moist.

6-7' FILL sane as above,
7-7.5' WASTE Very heavy black oil or tar like staining (approxiaately 3
inches thick)

8.5-9 FILL consisting of brown silty CLAY.
9-10 WASTE Black (heavily stained) sludge-like Material with a trace of
flecks. Very Moist.

WASTE black sludge. Wet.

WASTE sane as above, including hard small spherical beads < 1/8* dia.),
and paper products. Wet with a visible oily sheen.

WASTE sane as above, including granular Material and broken glass frig-
vents. (SOM of the glass fragments appeared to have a threaded top such
as a sanple jar). Wet.

WASTE »•»• as above, including a greenish-yellow jelly like Material.
Wet with an oil or tar like substance adhering to the spoon.

WASTE saae as above, including a white granular Material veined with
brownish-red, glass fragments, and burnt wood. Wet.

WASTE consisting of milti-colored (red, green, brown, black, and white)
•ateriala; including a chunk of a waxy white substance that breaks into
flakes.

WASTE discontinues 9 approx. 26'.

FirM brownish-gray fine grain SAND. SOMB silt. Wet. Very clayey •
26'-26.5'.

Very loose brown fine grain SAND. Trace of medium to coarse grain sand.
Very well sorted. Wet.



Sit* Dead creek Site-H Boring/Well Wo. H-4 eont.

Saaple Depth Blow Count Description

31 - 32.5

33.5 - 35

36 - 37.5

38.5 - 40

41 - 42.5

43.5 - 45

46 - 47.5

46.5 - SO

3-5-7

6-7-13

8-12-18

9-14-20

9-12-16

8-9-10

9-12-14

14-17-25

Urn brown fin* grain SAND. Trace of Bwdlua grain sand. Well sorted and
well rounded. So»e gray staining • 31'-31.5'.

Pirn gray very silty fine grain SAND. So»e black banding 9 34 to 35'.
Wet.

Dense gray fine grain SAND. Well rounded and well sorted. Wet.

Dense gray fine grain SAND; little silt. Well sorted and well rounded.
Wet. 2-inch poorly sorted fine to coarse grain SAND. Sea» 9 39.5'.
Trace of saall gravel.

Dense gray fine to coarse grain SAND. Well rounded. Wet.

rirn gray fine grain SAND. Wet.

Saae as above.

Sam as above.

B.O.B. 9 SO'



Project Name
Project No.
Date Prepared
Prepared by

Depth (ft)

O— n/uv

Dead Creek
IL 3140
l-7-»7

Kevin Phillips

Description

H-5

Boring/Hell Ho. H-5
Location Site H
Owner IBPA
Top of Inner Casing Blev.
Drilling Firm FOB drilling
Driller Jerry Hammon
Start t Completion Dates 1/7
Type of Rig Mobile B-61

Method of Drilling 3 3/4*
hollow stem augers

HA

t 1/7/B7

I.D.

10-

15-

FILL

WASTE

GRAY SANDY SILT

WCU. DATA

Hole Diam. 8 in.
Boring Depth 27.$ ft.
Casing and Screen Diam.
Screen Interval __
Screen Type _____
Stickup ________
Hell Type _____
Hell Construction:

Filter Pack __
Seal ________
arout
Lock No.

TBST DATA

Static Hater Blev. __
Static Hater Blev. __
Slug Test *•*_
Test Date _____"

Date
Date

No

Hydraulic Conductivity
Other

NATKB QUALITY

GRAY FINE SAND
Samples Taken
No. of Samples _
Types of Samples

Yes No X

Date Sampled
Samplers
Samples Analysed* for

Split Samples
Recipient __

Yes No X

Comments Subsurface soil samples
from boring 0-10' analysed for"
HSL compounds._______________

Ground elev. 409.75



Sit* Dead Creek Site-H Boring/Well Bo. H-5

Sanplo Depth Blow Count Description

I - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

II - 12.5

13.5 - IS

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

5-9-14

3-4-6

1-3-3

7-8-10

1-5-4

9-17-20

6-4-1

1-2-1

2-1-4

3-2-3

1-1-2

PILL consisting of brown silty CLAY including cinders, nediun grain sand,
and brick fragments. Dry.

PILL consisting of fir» gray clayey SILT. Trace of snail gravel and fine
grain sand. Moist.

PILL sane as above. Mottled with black silt. Moist.

PILL black cinders and snail to nediun gravel.
Dry.

PILL sane as above. (water 9 approx. 12')

WASTE consisting of various debris Materials, rubber, paper, and cloth
products.

Ho recovery - probably sane as above.
Pill discontinues 9 approx. 18'.

Soft gray very silty CLAY. Little fine grain sand. Hoist.

Loose gray very sandy SILT, sone fine grain sand. Wet.

Sane as above.

Loose gray fine grain SAND. Trace of silt. Well sorted. Wet.

E.O.B. 9 27.5'



Dead Creek
IL 3140

Project Naae
Project No.
Date Prepared 1-7-87 ~
Prepared by Kevin Phillips

Deoth ( f t ) H - e n»*rrinHnn

FILL

10

WASTE

20

3O-

35-

4O-

45-

GRAY SILTY CLAY

QUAY FINE SAND

Boring/Well No. H-6
Location Site H
Owner IBP A
Top of Inner Casing Blev. NA
Drilling Fira FOK drilling
Driller
Start

Jerry Hasuaon
* Coapletien Dates 1/7

Type of Rig
1/7/87

Mobile B-61

I .D. hollow
stea augers and rotary

e in.Hole Dias _________
Boring Depth 50.0 ft.
Casing and Screen Diaa.
Screen Interval __
Screen Type _____
Stlckup ________
Well Type ______
Well Construction:

Filter Pack __
Seal ________
Grout
Lock No.

TEST DATA

Static Water Kiev.
Static Water Elev.
Slug Test Yes
Test Date

Date
Date

No

Hydraulic Conductivity
Other

WATKH QUALITY

Samples Taken
No. of Saaples
Types of Saaples

T., No X

Date Saapled
Saaplers
Samples Analyzed for

Split Saaples
Recipient __

Yes No

Coaaents Subsurface soil saaples
froa boring 35 - 50' analysed for
HSL ceapeunds.

Ground elev. 40S.19



Site Dead Creek Site-M Boring/Well Bo. H-6

Swaple Depth Blow Cooat

1 - 2.5

3.5 - 5

6 - 7.5

8.5 10

11 - 12.5

13.5 - IS

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

6-14-5

5-7-10

5-9-5

11-16-12

4-3-2

5-4-3

3-2-2

2-1-3

1-1-4

3-3-5

1-1-1

2-4-7

Description

FILL 0-1.5 Black cinder*, coarse grain sand and ••all gravel.
1.5-2.5 Brown silty CLAY. Sosra saall gravel, black cinders, and
brick fragsients.

FILL consisting of dark brown coarse grain SARD and SBall gravel. Dry.

WASTE consisting of black-brown clayey SAND. SOB* saall to large gravel.
Also includes a black flaky substance. Hoist.

HASTE 8.5-9.5 Black oil or tar-like stained sludge including a black
flaky substance as above.

9.5-10 Brown and black coarse grain SAND and saall gravel. Soae
black flaky Material as above.

WASTE 11-11.5 Yellowish-brown chunky waste. Very Boist.
11.5-12.5 Coarse grain SAND and saall gravel. Stained black with

viscous liquid. Very noist.

Water » 13'.

WASTE consisting of sand and gravel with various debris naterials includ-
ing paper and cloth products and black stained wood chips.

WASTE saae as above.

WASTE consisting of brown-black stained sludge including saall hard
spherical beads (-1/8' dia.) and wood chips. Wet.

WASTE consisting of dark gray sludge with a soft and sticky red substance
throughout; (turns hexan* green).

WASTE sane as above; with snail spherical beads and BOre red substance.
Fill discontinues 9 approx. 26'.

Soft gray very silty CLAY. Black stains and streaks. Wet.

Fir* gray fine grain SARD. Well rounded and sorted. Top 6 inches
stained dark gray. Wet.



Sit* Dead Cr**k Sit*-H Boring/W*ll Mo. H-6 eont.

Saapl* Depth Blow Count Description

S foot saapl*
interval fro»
30'.

33.5 - 35

38.5 - 40

43.5 - 45

48.5 - 50

9-12-18

12-20-24

15-22-28

10-10-17

Saa* as above.

Oray very d*n«« (in* to coars* grain SAND. W»t.

Light gray vary d*ns« (in* grain SAND. Trac* of lilt. M*ll sorted.
H*t.

Saa* ai abov*.

E.O.B. 9 50' .



Project Name Dead Creek
Project Ho. IL 3140
Date Prepared !-«->?
Prepared by Kevin Phillip«

Depth (ft)
H-7

Description

y. is

FILL

GRAY SILTY CLAY

BROWN AND GRAY

FINE - MED SAND

Boring/Well No. H-7
Location site H
Owner IEPA
Top of Inner Casing Ilev. HA
Drilling Firm Fox drilling
Driller
Start

Jerry Hammon
& Completion Date* l/» I 1/8/87

Type of Rig Mobile B-61

Method of Drilling 3 3/4" I.p.
hollow «te» auger». Rotary

< in.Hole Diam. _____
Boring Depth 50.0 ftT"
Casing and Screen Diam.
Screen Interval _
Screen Type _____
Stickup ________
Well Type ______
Well Construction:

Filter Pack __
Seal ________
Grout
Lock No.

TUT DATA.

Static Water Kiev. __
Static Water Elev. __
Slug Test Tes
Test Date

Date
Date

No

Hydraulic Conductivity
Other

mm QUALITY
Samples Taken
No. of Samples _
Types of Saaples

Yes No X

Date Sampled
Samplers ___
Samples Analysed for

Split Samples
Recipient __

Tes No X

Comments Ho subsurface soil samples
analyiedT

Ground elev. 410.66



Sit* D«ad Creak Sita-H Boring/Wall Bo. H-7

Saaple Depth Blow Count Description

I - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

II - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

23.5 - 25

28.5 - 30

33.5 - 35

38.5 - 40

43.5 - 45

48.5 - 50

12-14-16

2-4-5

3-2-3

3-4-6

2-3-4

3-3-4

1-1-2

1-1-5

3-8-14

7-9-13

12-12-14

8-12-20

10-25-30

7-9-7

PILL consisting of black silty CLAT with crushed linestone and brick
fradvents. Dry. Pill discontinues 9 approx. 3'.

Gray stiff very silty CLAY. Trace of fine grain land. Hoist. Chenical
odor.

Same as above. Son* black and dark gray staining. Gasoline odor.

Sane as above. No staining. Slight odor.

Brown and gray (swttled) firm very silty CLAT. Occasional silt string-
ers. Moist. No odor.

Sas>* as above.
Water 9 15.5*. '

Brownish-gray loose fine grain SAND. Soite silt. Occasional iron
stained pockets. Wet.

Brown loose fine to swdiusi grain SAND. Trace of silt. Well sorted and
rounded. Wet. Start sampling interval 9 20'.

Reddish-brown dense coarse grain SAND. Trace of snail gravel. Soae fine
to •ediun grain sand. Poorly sorted and well rounded. Black stained
sand sea* (2*) 9 24.5*. Wet.

Grayish-brown dense fine to nediun grain SAND. Well rounded and sorted.
Wet.

Brown dense fine grain SAND. Trace of nediun grain sand. Well sorted
and rounded. Wet.

Gray very dense fine grain SAND. Occasional natural organic layers.
Wet.

Natural wood, (apparently drill and sanple a buried tree 9 43')

Gray firs) fine to coarse grain SAND. Rounded, wet.

E.O.B. 9 SO'



Daad Craok
IL 3140

Project Na»a
Projact Mo.
Data Praparad 1-12-87
Praparad by Kavin Phillipa

Dapth (ft) Daacription

EE-03

Boring/Wall No.
Location Sita I"
Own«r

H-»/BE-03

I IPX
Top of Innar Caaing Ilav. 411.47
Drilling Fir« Fox drilling_______
Drillar Jarry Haaaon____________
Start t Coaplotion Dat«« 1/9 t 1/12/t?
Typ« of Rig Hebilo B-61__________

H«thod of Drilling 3 3/4" I.D.
hollow «t«« aug«r«

Hol« Diaa. I in.
Boring Dopth35.0 ft.
Casing and Scr*«n D i a a . 2 in.
Scr*«n Interval 27 - 32 t.
scr**n Typo «t«inl»»» »t«« 0.01' ilot
Stickup 2.36_________________
W«ll Typo •onitering
W«ll conatruction:

Pilt«r Pack 32 - 24 ft._______
Seal 34 - 22 ft._____________
Qrout 22 ft. to surfac*

2834Lock Ho.

Static Wat«r Bl*v. 3»4.74 Dato 3-26-»7
Static Wat«r Ilcv. 3»«.72 Data S-11-S7
Slug T««t Ta« X Bo____
Toat Data 5-11-87 ____ ____
Hydraulic Conductivity 10 x 10'Jc«/««c
Oth«r PH 7.3
Cond. - 2100 uahoi T««p. • 56» f
»«Howi»h "^ ~~

mm QOAUTT
Saaplaa Tak*n
No. of Saaplaa
Typoa of Saaplaa groundwatar

No

Data Saaplad 3-17-87____________
Saaplara E t E________________
Saaiplaa Analysad for H3L compounds

Split Saaplaa
Racipiant __

Taa No X

Coauaanta Subayrfaca aoil aaaplaa
frea boring 5-15' analytad for"
HSL coapoundt._______________

Slight organic odor



Site Dead Creek Site-H Boring/Well Bo. H-8/well iBB-03

Sanple Depth Blow Count Description

I - 2.5

3.5 - 5

6 - 7.5

(.5 - 10

II - 12.5

13.5 - IS

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

33.5 -35

4-5-7

4-5-1

8-12-11

30/2

1-1-1

2-3-5

1-2-3

1-1-1

1-2-3

1-1-1

3-4-7

6-6-10

3-9-9

0-1.5 Black cinders

1.5-2.5 Brown and gray silty CLAY. Trace of snail gravel, brick, and
concrete fragnents.

PILL sane as above.

riLL consisting of black and gray silty CLAY (possibly stained). 2
inches of black granular Material and snail spherical beads 0 7'.
WASTE (noist)

WASTE - no recovery (rod bounced, probably rubber naterial).

Water 9 11' while drilling.

Gray very sandy SILT. Sone fine grain sand. Wet. Slight chenical odor.

Gray firn very sandy silty CLAY. Sone fine grain sand and silt. Hori-
zontally bedded and slightly varved. Occasional fractures containing
iron-like staining. Noist.

Sane as above; bedding is 1/8" to 1/4" thick. Occasional fractures and
root trails or burrows.

Gray loose very clayey SILT, sone fine grain sand. Ho bedding. Wet.

Sane as above; slightly bedded ( 1/8') and slightly varved.

Sane as above.

Sane as above. (Pine grain sand in tip of spoon).

Pron 27' dark gray fine grain SAND. Wet. Slight chenical odor.

Pirn gray fine to coarse grain SAND. Wet. Well rounded. ,

E.O.B. 9 35'



Project Naae Dead Crook
Project Wo. IL 3140
Date Prop*rod 1-13-87
Prepared by Kovin Phillips

Depth ( f t ) Description

EE-04

BROWN
AND GRAY
SILT

BROWN
FINE-MED
SAND

Boring/Well No.
Location stto
Owner

H-9/BB-04

IBPA
413.26Top of Inner Casing Blew. _________

Drilling Pira Fox drilling ~~
Driller Jerry Hamaon_______
Start t Completion Dates 1/13, 1/13/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.D. ~_
hollow stesi augers

WILL DATA

Hole Diaa. $ in.
Boring Depth 25 ft.
Casing and Screen Dia» ___
Screen Interval 18 - 23 ft.

in.

Screen Typo stainless stool 0.01" slot
Stickup 1.93 ft.____________
Well Typo monitoring_________________
Well construction:

Piltor Pack 23 - 16 ft._________
Seal 1 6 - 1 4 ft.____________
6rout 14 ft. to surface

2134Lock Ho.

Static Wator Blov. 398.07 Dato 3-26-87
Static Water Elev. 399.01 Date 5-11-87
Slug Tost Yes X No____
Tost Dato 5-12-87___________
Hydraulic Conductivity 5.2 x
Other pH - 7.2_________
Cood. - 2000 uahos Teap. 58° P
Clear-yellow

mm QUALITY
Samples Taken Yes «
No. of Saaplos 1 round_______
Types of Saaples groundwator

No

Date Sampled
Saapleri E t E

3-17-87

Saaples Analysed for HSL compounds

Split Saaples
Recipient __

Yes No X

CoMtonts Subsurface soil saaplo
ftoa boring troa 15 - 25'
for HSL organics

analysed



Sit* D*ad Cr**k 3it*-H Boring/Wall Ho. H-9/w*ll tBE-04

Saaple Depth Blow Conat Description

1 - 2.3

3.3 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - IS

16 - 17.5

18.5 ' 20

23.5 - 25

3-4-6

3-5-8

3-5-7

2-2-5

2-6-8

2-6-7

1-1-3

7-14-11

0-2' Pirn brownish-fray clayey SILT. Trac* of fin* grain sand. Hoist.
2-2.5' Firm brown sandy SILT. SOB* fin* grain sand. Dry.

Stiff brown and fray (mottled) v*ry silty CLAY. Trac* of fin* grain
sand. Occasional clayey silt lay*rs ( .2"). Hoist.

Saa* as abov*; b*con*s increasingly siltior at 7' than grad*s into brown
very fin* SAND at 7 1/4'. Trac* of silt. Dry.

Brown v*ry fin* grain SAND. Trac* of silt. Dry.

San* as abov*; a 4 inch silty clay lay*r appears at 12'. Trac* of fin*
grain sand.

Brown fin* grain SARD. wet.

Brown fin* grain SAND. SOB* ••diu* grain sand. W*t.

Brown B*diuB grain SAND. Trac* of coars* grain sand. Wet.

Brown B*diua grain SAND. Trac* of coars* grain sand and s«all grav*l.
W*t.

B.O.B. 9 25'



Dead creek
XL 3140

Project Haste
Project Ifo. _________
Date Prepared 1-28-87
Prepared by Tin Ma ley

Depth (ft) Description

EE-12

FILL

WASTE

DARK GRAY
FINE SAND

DARK GRAY
SILTY CLAY

DARK GRAY
FINE - CRS
SAND

Boring/Veil No. _
Location Site I
Owner

I-l/BK-12

IEPA
lop of Inner Casing Kiev. 409.16
Drilling rira FOK drilling_______
Driller Jerry Haaaion______
Start t Completion Bate* 1/27-1/2»/»7
Type of Rig Mobil* B-61__________

Method of Drilling 33/4* I.D.
hollow stesi auger*. Rotary

WBLL DATA

Hole Dia». $ in.
Boring Depth 33.5 ft.
Casing and Screen Dia». 2 in.
Screen Interval 21 - 33 ft.
Screen Type stainless steel 0.01" slot
Stickup 0.52 ft.
Well Type Monitoring
Hell Construction:

Filter Pack 33 - 25 ft. natural
Seal 2S - 23 ft.
Orout 23 ft. to surface

2834Lock Ho.

Static Water Elev. 387.43 Date 3-26-87
Static Water Elev. 398.65 Date 5-11-87
Slug Test Tes____ Me X
Test Date _____________________
Hydraulic Conductivity
Other pH - 7.4_______________
Cond. - 3200 asJios Te»p. • 58* T

Samples Taken
No. of Sasiples
Types of Sample!

QUALITY

Yes X
1 round

No

groundwater

Date Saapled __
Samplers E 4 E

3-23-87

Saaples Analysed for HSL cosipeunds

Split Saaples Yes X «o_
Recipient Sverdrup, Inc. for Cerre
Copper_____________________

Coaaents Subsurface soil samples
frosi boring 0-10' analysed for
HSL co»pounds._______________

Duplicate of DC-CW-24



Sit* Dead Creek Site-I Boring/Well Bo. I-l/Well i EE-12

Sample Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

IS. 5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

31 - 32.5

5-4-7

3-4-6

3-5-4

7-2-1

4-2-1

7-10-14

1-3-4

4-3-1

0-0-2

2-2-2

0-0-1

6-8-10

7-8-9

Crushed limestone and gravel on surface - parking lot for semi-trailers.

FILL consisting of brown-black sandy CLAY including a mixture of asphalt.
fine to coarse grain sand, large gravel, and slag. Dry.

WASTE consisting of brown-black gravelly SAND including slag, stained
paper and wood products, and a white gravelly substance. Dry.

HASTE. Sane as above; with nore slag and snail spherical beads. Dry.

WASTE - poor recovery; probably sane as above.

WASTE - sane as above; wet.

WASTE consisting of black (oily stained) sludge-like material including
wood chips, coarse grain sand, and concrete fragments. Wet.

WASTE. Sane as above; with brick and concrete fragments, sand and
gravel, and soft clay. Wet.

WASTE. Same as above. Fill material discontinues 9 21'.

21-22' Dark gray fine grain SARD. Some black staining. Wet.
22-22.5 Dark gray silty CLAY. Moist.

Dark gray silty CLAY. Hoist.

Dark gray to black fine grain SAND. Trace of silt and medium grain SAND.
Wet.

Dark gray medium to coarse grain SAND. Wet.

Same as above; with a trace of small gravel. Wet.

E.O.B. « 33.5'



Project Rame Dead Creek
Project Ho. IL 3140
Date Prepared 1-28-67
Prepared by Ti» Maley

Depth (ft) Description

1-2

o —* v wvw wwvwwvvi

FILL

WASTE

25

30-

35-

BLACK AND GWAY SILT

40-

QRAY FINE SAND

Boring/Well Ho. _
Location site I
Owner

1-2

IEPA
Top of Inner Casing Kiev. __
Drilling Pir« FOK drilling
Driller
Start

HA

Jerry Hammon
t Completion Dates 1/28,

Type of Rig Mobile B-61
1/28/87

Method of Drilling 3 3/4" I.D. hollow
ste» augers and rotary__________

WKIA DATA

Hole Diam. » in._______________
Boring Depth 40 ft.
Casing and Screen Diam.
Screen Interval ______
Screen Type ________
Stickup ____________
Well Type ___^_______
Hell Construction:

Filter Pack ______
Seal ____________
Ocout
Lock Ho.

TUT OAT*

Static Water Blev. __
Static Water Blev. __
Slug Test Yes
Test Date _____"

Date
Date

Ho

Hydraulic Conductivity
Other _______

mm QOALITT
Samples Taken
Ho. of Sasiplet _
Types of Samples

Yes Ho X

Date Sampled
Samplers
Samples Analysed for

Split Samples(soil)Yes X Ho
Recipient Sverdrup, Inc. for Cerro

Copper______________________

Comments Subsurface soil samples
from boring 5 - 2 5 ' analysed for
HSL compounds.______________

Ground elev. 409.98



Sit* Dead Creek Site-I Boring/Well Mo. 1-2

Saople Depth Blow Count Description

I - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

II - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

31 - 32.5

33.5 - 35

3-6-9

1-1-2

3-6-4

3-2-2

51-11/1

2-2-2

16-7-6

0-1-2

7-8-10

4-6-8

2-3-2

9-7-3

11-11-11

5-10-12

Crushed 1 IMS ton* parking lot surfac*.

FILL consisting of black sandy CLAY including a aixtur* of fin*-aediu»
grain sand, asphalt, cinders, gravel, and slag. Dry.

FILL - saM a* above.

FILL consisting of black-brown silty CLAY. Trace of fin* grain sand (in
seaas) 9 T. Including so»* slag and wood particles. Dry.

WASTE consisting of light brown silty CLAY (to 9') including very loos*
black cind*r material and aediua grain sand. Dry.

WASTE - spoon refusal - probably a large obstruction in fill Mterial.
Wet.

HASTE consisting of black oily stained sludg*-like material. Including
fine to coarse grain sand, cinders, clay, and stained wood. Wet (with
oily sheen).

WASTE. Sane as above; with More wood particles.

WASTE - poor recovery - probably saa* Material.

WASTE - sasi* as above.

Fill discontinues • approx. 23.5'.

Black (stained) and gray SILT. Some very fin* grain sand. Wet (with
oily sheen).

Gray fine grain SARD. Sosw black staining. Wet.

Saa* as abov*.

Gray fin* grain SARD. Interbedding of finer silty sand and coaner sand
with small gravel; (approx. 4 inch layers). Wet.

Saae as above.



Sit* D««d Crook Site-I Boriao/wm Bo. 1-2 (cont.)

Sraplo Depth Bio* Coont Draeriptioa

36 - 37. 3

38. S - 40

18-18-22

11-24-37

SMW •• above.

SMW •• «bov».

E.O.B f 40'



Project Name Dead Creek
Project No. IL 3140
Date Prepared 1-29-87
Prepared by rim Ma ley_________

Depth (ft) Description

1-3

FILL

Boring/Wall Mo. _
Location Site I
Owner

1-3

IBFA
Top of Inner Casino; Elev. HA
Drilling Firm fox drilling______
Driller Jerry Hammon___________
Start & Completion Date« 1/29, 1/29/87
Type of Rig Mobile B-61________

Method of Drilling 3 3/4* 1.0.
hollow stem augers

Bole Dia». • in.
Boring Depth 30.0 tt~

5 DARK GRAY 3ILTY CLAY

Cating and Screen Dia».
Screen Interval __
Screen Type _____
Stickup ________
Hell Type ___^__
Well Construction:

Filter Pack __
Seal ________
Grout
Lock Mo.

TEST DATA

Static Water llev. __
Static Water Ilev. __
Slug Test Tes
Test Date

Date
Date

Mo

Hydraulic Conductivity
Other

BROWN AND QRAY
VERY FINE SAND WATn QUALITY

Samples Taken
Mo. of Samples _
Types of Saaples

Tes No

Date Sampled
Samplers
Samples Analysed for

Split Samples(soil)Tes X Mo
Recipient Sverdrup, Inc. for Cerro

Copper_______________________

Comments Subsurface soil samples
from boring 5 - IS' analysed for"
HSL compounds.______________



Sit* Dead Crack Site-I Boring/Well Bo. 1-3

Sample Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

IS. 5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

56-21-1!

5-11-5

2-3-4

1-2-3

1-2-2

2-3-2

1-2-3

1-1-3

2-3-3

1-2-2

1-2-3

0-1-3

Crushed li»estone parking lot surface.

FILL consisting of brown and black sandy CLAT including crushed line
stone, small to Mdiusi gravel and slag material. Dry.

FILL - sasie as above; with some wood chips.

Fill discontinues 9 approx. 6'.

Dark gray silty CLAY. Trace of fine grain sand.

Save as above; some rust color staining.

Sam* as above; mottled brown t gray.

Sane as above.

Save as above.

Mater • 18' .

Brown very fine grain SAND. Some silt, thinnly bedded. Wet.

Gray very fine grain SARD. Wet.

Sam* as above.

Sam* as above.

Same as above.

B.O.B. « 30'



Project Name Dead Creek
Project Mo. It 3140
Date Prepared 1-29-87
Prepared by Tia Ma ley

Depth ( f t ) Description

EE-13

FILL

BROWN
SILTY CLAY

BROWN AND
GRAY FINE
SAND

Boring/Well No. _
Location Site I
Owner

I-4/EB-13

IBPA
Top of Inner Casing Blev. 409.16
Drilling Firm Fox drilling_______
Driller Jerry Haaaon____________
Start & Completion Dates 1/29,1/29/87
Type of Rig Mobile 9-61__________

Method of Drilling 3 3/4" I.D.
hollow steal augers

WIU. DATA

Hole Dia». 8 in.
Boring Depth 2«.Q tt_._
Casing and Screen Di«». 2 in.
Screen Interval 23 - 28 ft.
Screen Type stainless steel 0.01* slot
Stickup 0.52 ft._______________
Well Type •onitoring___________
Well Construction:

Filter Pack 28 - 20 ft.________
Seal
Grout"

20 - 18 ft.
18 ft. to surface

Lock No. 2834

TEST DATA

No

Static Water Elev. 397.47 Date 3-26-87
Static Water Blev. 398.75 Date 5-11-87
Slug Test Yes X
Test Date 5-12-87_______
Hydraulic Conductivity 1.3 x
Other pH - 7.2________
Cond. • HOP uahos Temp. 56«
Clear to yellowish

warn QUALITY
Samples Taken
No. of Sample* __________
Types of Samples groundwater

No

Date Sampled _
Samplers E T

3-23-87

Saaples Analyzed for HSL coapeunds

Split Saaples Yes X No_
Recipient Sverdrup, Inc. for Cerro
Copper_____________________

Comment*

RKHAUCS



Sit* Dead Creek Site-I Boring/Well Ho. I-4/Well t EE-13

Sample Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

8-7-50

3-4-4

3-4-5

2-3-2

1-3-2

1-1-1

1-2-3

1-2-3

1-2-2

0-1-0

0-1-2

Pill on surface.

PILL consisting of brown and black sandy CLAY, including a mixture of
crushed limestone, small to medium gravel, and concrete fragments.

Fill discontinues 9 approx. 4'.

Prom 4', brown very silty CLAY. Dry.

Brown silty CLAY; to 9'.

Prom 9', brown very fine grain SAND. Some silt. Thinly bedded. Water
« 9.5'.

Same as above.

Same as above; some interbedding of siltier material. Wet.

Same as above; to 19'.

Prom 19', brown (turning gray) SILT. Wet.

dray fine grain SAND. Wet.

Same as above.

Same as above.

E.O.B. 9 28'



Dead creek
XL 3140

Project Name
Project No.
Data Prepared 1-30̂ 87~
Prepared by Ti» Malay

Depth (ft) Description

EE-14

10-
p
•BM

15-

20-

25-

30-

35-

37.5

FILL

WASTE

GRAY CLAY

BROWN
FINE - MED
SAND

Boring/Well No. _
Location Site I
Owner

I-5/EE-14

IBPA
Top of inner C««inq Eley. 410.95
Drilling Firm Pox drilling_______
Driller Jerry Haaaon______________
Start I Completion Datea 1/30, 1/30/87
Type of Rig Mobile 8-61__________

Method of Drilling 3 3/4" I.D.
hollow ttea augert, notary

NBU. DAX&

Hole Dia>. « in.
Boring Depth 37.5 ft~
Casing and Screen Dia«. 2 in.
Screen Interval 32.5 - 37.5 ft.
Screen Type stainles* steel 0.01" slot
Stickup 1.56 ft.
Well Type •onitorinq_____________________
Well Construction:

Filter Pack 37.5 - 30 ft. natural
Seal 30 - 28 ft. ____________
Grout
Lock No.

28 ft. to surface
2834

TEST mo*
Static Water Elev. 397.23 Date 3-26-87
Static Water Blev. 398.55 Date 5-11-87
Slug Test Yes
Test Date ____________
Hydraulic Conductivity __
Other pH • 7.4_______

No Z

Cond. - 3400 umhos Te-p. 56* r
Cloudy, yellowish

WKTKK QUALITY

Staples Taken
No. of Saaples ____________
Types of Sa-ples greundwater

No

Date Sampled
Samplers E it

3-23-87

Samples Analysed for HSL compounds

Yes X NoSplit Samples ___ _
Recipient Sverdrup, Inc. for Cerre

Copper

Comments Subsurface soil samples
from boring 5' - 27.5 feet and
28.5 - 37.5 feet analysed for H3L~
compounds.



Sit* Dead Creek Site-I Boring/Well Bo. I-5/Well tEE-14

Sample Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

31 - 32.5

36 - 37.5

24-00

4-6-8

11-14-8

4-17-4

2-2-1

2-2-3

4-2-5

3-5-3

4-1-5

5-9-5

4-2-3

3-4-3

2-4-2

8-16-24

Crushed 11 MS ton* parking lot surface.

PILL consisting of dark brown-black sandy CLAY including a Mixture of
fine to coarse grain sand, limestone fragments, clay, and concrete
(large obstruction caused spoon refusal).

FILL consisting of black-gray silty CLAY.

TILL consisting of light gray-black sandy CLAY including crushed line-
stone, small to large gravel, fine to coarse grain sand, and wood chips.
Dry.

riLL - saaie as above; with tome brick fragments .

PILL consisting of gray silty CLAY. Some black staining, trace of fill
debris including cloth products and cinders.

WASTE consisting of black sandy CLAY including a mixture of cinders,
slag, small to large gravel, and fine to coarse grain sand. (Hoist)

Ho recovery - probably same fill material. Water V 17.5'.

WASTE consisting of black sandy CLAY including some gravel and slag. Wet
(with oily sheen).

No recovery - probably same fill material.

WASTE - same as above. Pill apparently discontinues 8 approx. 26'.

26-26 3/4' Black-gray-brown silty CLAY then black very fine grain SAND
Some silt and black staining. Wet.

Black very fine grain SAND. Stained. Wet. Prom 29-29 1/4' is a gray
silty CLAY layer. Then brown fine grain SAND. Slightly stained. Wet.
Trace of medium grain sand.

Brown fine to medium grain SAND. Wet.

Brown medium to coarse grain SAND. Trace of small gravel. Wet. Tip of
spoon (37.5') showed dark gray very fine grain SAND. Trace of small
gravel .

E.O.B. 9 37.5-



Dead CreekProject Ham
Project Mo. _________
Date Prepared a-2-H
Prepared by Tia Ma ley

IL 3140

Depth ( f t ) Description

1-6

PILL

WASTE

BROWN FINE SAND

so

Boring/well No. _
Location Site I
Owner

1-6

IEPA
HATop of Inner Casing Kiev. _________

Drilling First FOK drilling ~
Driller Jerry Ha«s»n____________
Start t Coapletion Date* 2/2 t 2/2/»7
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4* I.D.
hollow »te« auger*

HELL DATA

I ia.Hole Dial
Boring Depth 32.5
Casing and Screen Diasi.
Screen Interval ______
Screen Type _________
Stickup ____________
Well Type ___________
Well Construction:

Filter Pack ______
Seal ____________
Grout ____
Lock Ho.

TBST DATA

Static Water Blev. __
Static Water Blev. __
Slug Te*t Yet
Test Date

Date
Date

No

Hydraulic Conductivity
Other

mm QUALITY
Samples Taken
No. of Saaples _
Types of Saaples

Tes No

Date Sampled
Samplers
Samples Analysed for

NoSplit Sa»ples(soil)Yes_X_ ^_
Recipient Sverdrup, Inc. fo'r Cerro
Copper______________________

Coments Subsurface soil saaple
froa boring 10 - 28' analysed for
HSL compounds._______________

Ground elev. 408.30



Sit* Dead Creek Site-l Bering/Well Be. 1-6

Sanple Depth Blow Count Description

I - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

II - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

31 - 32.5

24-12-14

3-60/3

3-10-10

3-2-2

3-2-1

1-1-2

2-3-4

2-7-8

11-11-10

10-11-12

4-4-5

0-1-1

10-13-18

Fill on surface.

FILL consisting of brown silty CLAY including s nixture of fine to coarse
grain sand, gravel, and crushed linestone.

PILL - sane as above. High blow count caused by brick obstruction.

PILL - sane as above; with additional debris such as cardboard, cinders,
and slag.

PILL - sane as above; with increased amount of sand. Moist.

WASTE consisting of gray silty CLAY including black oily sludge, fine to
coarse grain sand, gravel, brick fragments, and slag. Wet (with oily

HASTE consisting of black (heavily stained) sandy CLAY. Including black
oily sludge, nediun to coarse grain sand. Wood chips, cinders, and
gravel. Wet.

WASTE - sane as above.

WASTE - sane as above, sone black sludge or tar-like substance nixed with
wood and cardboard.

WASTE consisted of various debris including black oily stsined layered
cardboard, paint pignents, burlap cloth, and a yellow sludge-like sub-
stance. Wet.

WASTE discontinues t approx. 24'.

Pron 24', brown (sone black staining) tine grain SAND. Sone silt. Wet.

Saste as above. A 1/4* gray silty clay layer • 26.5'.

Brown fine grain SARD. Sone black staining. Wet.

Sane as above.

E.O.B. 0 32.5'



Mad Creek
XL 3140

Project Naste
Project Ho. ________
Data Prepared 2-3-87
Prepared by Tia Malay

Depth ( f t ) Description

EE-15

FILL

DARK GRAY
VERY FINE SAND.
GRAY CLAY

BROWN AND GRAY
FINE SAND

Boring/Hell Ho. _
Location Site I
owner

I-7/EE-15

IEPA
Top of Inner Casing Elev. 406.41
Drilling Pira Fox drilling_______
Driller Jerry Haaaon______ _______
Start l Completion Dates 2/3/87,2/3/87
Type of Rig Mobile B-<1________________

Method of Drilling 3 3/4* I.D.
hollow stea augers. Rotary

Hole Diaa. 8 in.
Boring Depth 30 ft.
Casing and Screen Diaa. 2 in.
Screen Interval 24 - 29 ft.
Screen Type stainless steel 0.01* slot
Stickup 1.33 ft.______________________
Well Type aonitoring_____________
Well Construction:

Filter Pack 29 - 17 ft. natural
Seal 17-15 ft.__________________
Grout 15 ft. to surface
Lock No. 2834

TEST DATA

Static Water Blev. 397.63 Date 3-26-87
Static Water Elev. 398.93 Date 5-11-87
Slug Test Tes X Ho ___
Test Date 5-12-87
Hydraulic Conductivity 0.47
Other pH • 7.2
Cond. •1800 uahos Teap. - 56* r
lellowish ————————— —————

WATEB QUALITY

Samples Taken
Bo. of SaapTes _________
Types of Saaples oreundwater

Yes X
1 round

Mo

Date Sampled 3-23-87
Saaplers E t E_____

Analysed for HSL compounds

Split Saaples Tes X Ho_
Recipient Sverdrup, Inc. for Cerro
Copper______________________

Cosnents Subsurface soil saaples
fro« boring 3.5 - 12.5 feet and
13.5 - 22.!
compounds.

feet analysed for HSL

Slight odor



Sit* Dead Creek Site-I Boring/Well Ito. I-7/tteIl 188-15

•

Smmflu Depth Blow Coumt Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

3-3-4

4-8-4

1-1-1

3-4-8

1-3-4

1-3-

1-3-5

2-6-8

12-15-15

5-8-12

12-10-10

6-8-10

0-1 Black clayey topsoll

FILL consisting of brown-gray silty CLAlf. Dry.

FILL consisting of brown-gray silty CLAY. Trace of fin* grain sand and
crushed llmstone. Dry.

FILL - sam as above. Moist.

FILL consisting of brown-gray-black silty CLAY. Som fine to mdiuai
grain sand and crushed lisiestone. Dry.

Fill apparently discontinues • approx. 11'.

11-12' Dark gray very fin* grain SAND. Moist.
12-12.5 Soft gray silty CLAY. Moist. Water • 13'.

Brown fine grain SARD. Wet.

Sam as above.

Sam as above; slightly siltier.

Sam as above; less silt.

Gray very fine grain SAND. Wet.

Sam as above.

Sam as above.

8.O.B. • 30'



Dead Creek
II 3140

Project Ham
Project Mo. _________
Date Prepared 2-3-87
Prepared by Ti» Malay

Depth ( f t ) Description

EE-G112

FILL

GRAY CLAY

BROWN AND
GRAY FINE
SAND

Boring/Well Ho.
Location Site T
Owner IBP*____

(IBPA well replaced)
I-8/BE-0112_______

Top of Inner Casing Kiev _
Drilling rira FOK drilling
Driller

407.87

Jerry Hasmon
Start t Completion Dates 2/3/87,2/3/87
Type of Rig Mobile B-61_________

Method of Drilling 3 3/4" I.D.
hollow stesi augers

MILL DATA

Hole Diaa. 8 in.
Boring Depth 29.0 ft.
Casing and Screen Dia». 2 in.
Screen Interval 21 - 26 ft.
Screen Type stainless steel 0.01* slot
Stickup 1.19 ft._______________
Well Type aonitoring
Well Construction:

Filter Pack 26 - 16 ft. natural
Seal 16 - 14 ft.
Grout 14 ft. to surface
Lock No. 2834

Static Water Blev. 397.00 Date 3-26-87
Static Water Blev. 398.39 Date 5-11-87
Slug Test Tes X No___
Test Date 8-12-87______________
Hydraulic Conductivity 3.4 K 10 ca/sec
Other ph - 7.6________ _____
Cond. - 1600 uahos Teap. • 58° T
yellowish, slight odor

mm QUALITY
Samples Taken yes X
Ho. of Sastples 1 round ___
Types of Sasples groundtiater

No

Date Saapled
Saaplers B

3-23-87

Samples Analysed for H3L compounds

Split S««ple«
Recipient ___

Tes No X

Cos •nts



Sit* Dead Creek Site-X Boring/W»ll mo. I-t/Well IBB-G112
IEPA replace•ent well

Saaple Depth Blow Cooat Description

Three sam-
ples taken
for screen
placement.

17.5 - 19

22.5 - 24

27.5 - 29

2-3-4

4-5-7

6-7-9

Straight drill to 17.5'.

Stratlgraphic sequence based on auger cuttings.

O'to 5' FILL consisting of brown fin* .to Mdiua grain SAND including
crushed limstone, gravel, and brick fragments .

5 'to 12' FILL consisting of black asphaltic sand and gravel
oily cinders and soft clay.

Fill discontinues a approx. 13'.

12' to 17' Gray silty clay.

17'to 23' Brown to gray fine grain SAND. Sone silt. Wet.

23 to 27.5' Brown to gray Mdiusi grain SAND. Trace of ssMll
Met.

27.5' to 27 3/4' Gray silty clay. Moist.

27 3/4' to 29' Gray fine grain SAND.

Brown fine grain SAND. Met.

Including

gravel.

Gray fine to •ediua grain SAND. Trace of coarse grain sand and ssiall
gravel, wet.

4* gray silty clay layer on top of gray fine grain SAND. Wet

B.O.B. 9 29'

•



Projoct Name Dead Crook
Projoct Ho. IL 3140
Date Prop*cod 2-4-87
Proparod by Ti» Ma ley

Dopth (ft) Description

EE-16

FILL

WASTE

BLACK
FINE SAND

Boring/Well Ho. _
Location sito I
Ownor

I-9/BB-16

IBPA
Top of Innor Casing llov. 408.65
Drilling Firm fox drilling_______
Driller Jerry Hamaton___ _____
Start t Completion Datoi 2/4/87,2/4/87
Typo of Rig Mobile B-61__________

Mothod of Drilling 3 3/4" I.D. ~
hollow stem augers, Kotary

8 in.Bolo Dial ________
Boring Dopth 33 ft.

2 in.Casing and Scroon Dia»
Screen Xntorval 31 - 33ZftT
Scroon Typo stainless stool 0.01" slot
Stickup l.TTTt.
Woll Typo monitoring
Moll Construction:

Piltor Pack 33 - 21 ft. natural
Soal 21 - 19 ft. __________
G r o u t 1 9 ft. to surface

2834Lock No.

Static Water Blov. 397.27 Date 3-26-87
Static Water llov. 398.56 Date S-ll-87
Slug Test Yes___ Ho X
Test Date __^__________________
Hydraulic Conduetivity
Other pH - 7.2______________

Cond. • 3000 umhos Tesaj. - 58* F
Dark, cloudy, strong odor ~

WATKK QOALITT

Samples Taken
Ho. of Sasiples __________
Types of Saaples groundvater

No

Date Sampled
Sanplers B t B

3-23-86

Samples Analysed for HSL compounds

Split Samples Yes X No
Xecipient Sverdrup, Inc. for Cerre
Copper________________________

Comment! Subsurface soil samples
from boring 6.5 - 22.5 feet and
23.5 - 30' feet analysed for HiT
compounds.



sit* Dead Creek Site-I Boring/Well Ho. I-9/Well IEE-16

3«Mple Depth Mow Court Description

1 - 2.5

3.5 - 5

6 - 7.5

a. 5 - 10

U - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

5-6-10

4-5-5

2-6-6

4-12-4

2-3-2

4-10-19

100/6

6-12-9

72-100/6

4-4-5

5-6-12

7-12-9

Pill Materials on surface.

PILL consisting of black clayey SAND and slag gravel. Dry.

PILL - saae as above.

PILL consisting of black-brown sandy CLAY including a Mixture of slag
gravel, crushed liMostone, and cinders. Dry.

FILL - sane as above; Mostly slag gravel and cinders.

WASTE consisting of black sandy oily stained sludge including a Mixture
of wood, cardboard, slag, and sMall spherical beads. Wet.

WASTE - •••• as above. Wet.

WASTE - no recovery; very difficult drilling due to large obstruction.

WASTE - cuttings fro» large obstruction showed a hard rubber or graphite
•aterlal.

WASTE - no recovery; probably sa»« fill Materials. Pill appeared to dis-
continue • 23 ' .

Black (stained) fine grain SARD. Wet (with oily sheen).

Sasw as above, heavy oily staining.

SaMe as above; with a trace of MediuM to coarse grain SARD.

E.O.B. - drill to 33*



Project Haste Dead Creek
Project No. IL 3140
Date Prepared 2-4-87
Prepared by Tim Malay

Depth (ft) Description

1-10

FILL

BROWN SILTY SAND

BROWN SILtY CLAY

QRAY VERY
FINE SAND

BROWN FINE SAND

Boring/Well No.
Location site
Owner

1-10

UPA
Top of Inner Casing Kiev. HA_____
Drilling rir» fon drilling______
Driller Jerry Baaston_________
Start « Completion Dates 2/4 t 2/4/sT"
Type of Rig Mobile B-61_______

Method of Drilling 3 3/4* I.D.
hollow stea augers

Hole Dias>. 8 in.
Boring Depth 30.0 ft.
Casing and Screen Diasi.
Screen Interval _
Screen Type _____
Stickup ________
Well Type ____^__
Well Construction:

Filter Pack __
Seal ________
Orout
Lock No.

TIST DATA

Static Water Kiev. __
Static Water Kiev. __
Slug Test Yes
Test Date

Date
Date

No

Hydraulic Conductivity
Other

mm QUALITY
Staples Taken
No. of Samples _
Types of Samples

Tes No

Date Saapled
Samplers
Saaples Analysed for

Split S«»ples(soil)Tes X No
Recipient Sverdrup, Inc. tor Cerre
Copper______________________

Coraents Subsurface soil sasgles
from boring 15 - 30'
HSL compounds.

analysed for

Oround elev. 408.68



Site Dead Creek Site-I Boring/Well Wo. 1-10

Sanple Depth Slav Count Description

1 - 2.5

3.5 - 5

6 - 7.5

•.5 - 10

11 - 12.5

13.5 - IS

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

12-15-12

6-3-3

2-2-2

4-3-3

6-6-6

3-3-6

3-7-»

2-5-7

6-9-5

6-9-13

7-11-12

11-12-14

PILL Mterial on surface.

PILL consisting of black-brown sandy CLAY Including a nixture of wood,
• lag gravel, crushed lines ton*, a yellow powdery substance, and brick
fragments. Dry.

FILL - sane as above.

Pill discontinues 9 approx. 6.5'.

Proa 6.5' - brown very fine silty SARD. Dry. Trace of clay 9 7.5'.

Brown silty CLAY. Trace of fine grain sand. Slightly Bottled with gray
stringers. Dry.

dray very fine silty SARD. Hoist.

Sane as above. Wet.

Sane as above. Less silty, wet.

Brown fine grain SARD. Black staining 9 19-19.5'. Wet.

Sane as above. Becones gray fine grain SAND.

Sane as above. Black staining 9 24.5-25'.

Sane as above. Black staining.

Sane as above.

E.O.B. 9 30'



Dead Creek
XL 3140

Project Name
Project Mo.
Date Prepared1 2-5-H
Prepared by Ti» Maley

Depth (ft)

O-ii

Description

1-11

FILL

WASTE

GRAY SILTY CLAY

BROWN AND DARK

GRAY FINE SAND

35-

38.5

Boring/Well No.
Location Site I
Owner

1-11

1BPA
HATop of Inner Casing Kiev _________

Drilling Firm fo« drilling_______
Driller Jerry Han-on _________
Start t Co-relation Dates 2/5 t 2/5/»7
Type of Rig Mobile 9-61___________

Method of Drilling i 3/4* I.D.
holloa steal augers. Rotary

Hole Diast. » in.
Boring Depth 3«. 5 ftT
Casing and Screen Dian.
Screen Interval __
Screen Type _____
Stickup ________
Well Type ______
Well Construction:

Filter Pack __
Seal ________
Q rout
Lock No.

Static Water Blev. __
Static Water Blew. __
Slug Test Yes
Test Date ____

Date
Date

No

Hydraulic Conductivity
Other

WATER QUALITY

Samples Taken
No. of Saaples _
Types of Staples

Yes No

Date Saapled
Samplers
Saaples Analysed for

Split 3a,ples(soil)Yes X No
Recipient Sverdrup, Inc. for Cerro
Copper______________________

tents
frosi boring t - 20' 26

samples
- 38.5'

analysed for HSL compounds.

Ground elev. 405.M



Sit* Dead Creek Site-I Boring/Well Bo. i-ll

Sample Depth Blow Count Description

I - 2.5

3.5 - 5

6 - 7.5

•.5 - 10

II - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

31 - 32.5

11-7-13

5-6-7

4-4-3

1-5-2

3-2-2

4-5-4

7-11-9

7-22-9

2-2-4

2-10-14

1-2-5

5-8-14

9-13-20

Crushed limestone perking lot surface.

PILL consisting of black-dark brown sandy CLAY with brick fragments,
crushed limestone, small gravel, and slag Mterial.

Sane as above.

PILL consisting of gray-black silty CLAY. Trace of medium grain sand and
gravel. Hoist.

PILL consisting of soft black-gray silty CLAY. Slightly Battled. Hoist.

WASTE consisting of black soft sandy clay (sludge) with SOM debris
including a hard rubber Material and coarse grain sand. Wet with an oily
sheen.

WASTE - sane as above. Hore hard rubber material and black stained
debris.

WASTE - same as above. Trace of paper products, clay, and small gravel.
Wet with black oily sheen.

WASTE - same as above.

• Very difficult drilling • 21'. Possible large metalic object encoun
tered. Destroyed fish-tail bit on end of plug. Re-locate boring -20'
east. Continue logging 9 21-22.5'.

Poor recovery - WASTE consisting of black oily material with a hard
rubber like debris. Wet.

WASTE discontinues • approx. 23'.

23.5-23 3/4 Thin soft gray silty clay layer. (-1" to 2' thick)
Then brown fine grain SAND. SOM black staining. Wet.

Dark gray fine grain SAND. Trace of medium to coarse grain sand. Wet
with some black staining.

San* as above. Trace of ssiall to medium gravel • 29-30' .

Same as above.



Sit* Dead Cr««k Sit«-I

Suplo Depth Blow Count

33.5 - 35

37 - 38.5

4-7-13

8-17-16

SIB* aa above.

Smmu as abov*.

E.O.B. 9 38.5'

Borinq/Mvll Bo. 1-11 (cent.)

Dvccrlption



Project Na»e
Project No.

Dead Creek
XL 3140

Date Prepared 2-13-87
Prepared by Tim Ha ley

Depth ( f t ) Description

EE-20

BROWN
SILTY
CLAY

BROWN
FINE-MED
SAND

Boring/Well Ho. _
Location Site I
Owner

I-12/EE-20

IEPA
Top of Inner Casing Kiev. 411.41
Drilling rirsi fox drilling______
Driller Jerry Haaaron _____
Start t Completion Dates 2/13, 2/13/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.D.
hollow steal augers, Rotary

Role Dia«. 8 in.
Boring Depth 2« ft.
Casing and Screen Diasi. 2 in/
Screen Interval 23 - 2» ft.
Screen Type stainless steel 0.01* slot
Stickup 1.41 ft.
Well Type »onitoring____________
Well Construction:

Filter Pack 28 - 15 ft. Natural
Seal 15 - 13 ft.________________
Grout 13 ft. to surface

2834Lock No.

Static Water Blev. 397.49 Date 3-26-87
Static Water Elev. 398.91 Date 5-11-87
Slug Test Yes___ No X
Test Date
Hydraulic Conductivity
Other

WATKB QUALITY

Sasiples Taken Yes X
Bo. of Samples 1 round______
Types of Sastples groundwater

Date Sampled 3-23-87
Samplers E t E
Sasiples Analysed for

volatile organics
H8L compounds,

Split Samples tes X No__
Recipient Sverdrup, Inc. for Cerro
Copper________________________

Cosaents Subsurface soil samples
frosi boring 3.5 - 12.8 feet analysed
for HSL compounds.______________

Background location



Sit* Dead Creek 3ite-I Boring/Well Ho. I-12/Well IBB-20

Sanple Depth Blew Count Description

I - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

II - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

2-3-2

3-3-2

3-3-5

3-5-8

3-5-8

4-8-13

1-2-4

2-5-9

3-5-11

4-7-11

7-11-20

Dark brown sandy clay topioil on surface.

Brown lilty CLAY. Dry.

Sane as above.

Brown fin* to nediun grain SAND. Dry.

Sane as above.

SIM as above. Hoist 9 12.5'.

Sasie as above. Wet.

SasM as above.

9a»e as above.

Saae as above.

Brown BediiM grain SAND. Wet. Trace of coarse grain sand 9 24-25'.

Sane as above. Trace of snail gravel. Wet.

E.O.B. 0 28'



Project Naae
Project No.
Date Prepared
Prepared by

Depth (ft)

Dead Creek
XL 3140
12-17-16

Ti» Maley

Description

J-1

Boring/Well No. J-1
Location Site J
Owner IEPA
Top of inner Casing Kiev. HA
Drilling Firsi Fox drilling
Driller Jerry] Haaaion
Start t Completion Datasl2/17, 12/17/86
Type of Rig Mobile B-61

Method of Drilling 3 3/4" I.D.
hollow steaj augers

PILL

GRAY SILTY CLAY

BROWN AND OR AY
SANDY SILT

WELL DKXA

Hole Diaa. « in.
Boring Depth 20.0 ftT
Casing and Screen Dia>.
Screen Interval __
Screen Type _____
Stiekup ________
Well Type
Well Construction:

Filter Pack __
Seal ________
Grout
Lock No.

TBST DATA

Static Hater Elev. __
Static Water Elev. __
Slug Teat Tea
Teat Date

Date
Date

No

Hydraulic Conductivity
Other

WATUt QUALITY

Sanplea Taken
No. of Saaples _
Types of Samples

Tes NO X

Date Sampled
Samplers
Sanplet Analysed for

Split Saaple»(soil)Tes X
Recipient Sterling steel

No

Couents Subsurface soil saaple
froai boring 10 - 20' analyted for
H8L compound*._______________

REMARKS
Ground elev. 411.76



Sit* D*ad Cr**k Sit*-J Boring/Wall Ho. J-l

Supl* Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

6.5 - 10

11 - 12.5

13.5 - 15

1C - 17.5

IS. 5 - 20

4-4-«

2-5-6

2-2-4

3-3-4

3-4-6

2-4-5

3-5-«

2-2-3

Black foundry SAND on surface.

FILL consisting of black-dark brown-rust colored ••dlua train SAND.
Trac* of crushed liswston* and brick fragmnts.

Foundry sand FILL to 4'. Th*n: Gray silty CLAY. Slightly »ottl«d.
Trac* of fin* grain sand.

Saa* as above.

Sam as abov*. Siltivr 9 10'.

Light brown silty SAND. B*COB*S sandy SILT at 12'.

Brown sandy SILT. wet.

Sam* as abov*.

Dark gray sandy SILT. SOB* fin* grain sand. W*t.

B.O.B. 9 20'



Project Naae Dead Creek
Project No. IL 3140 __
Date Prepared 12-17-16^
Prepared by Tia Malay

Depth (ft) Description

J - 2

FILL

GRAY SILTY CLAY

GRAY SANDY SILT

GRAY MED - CRS SAND

Boring/Well Ho. _
Location Site J
Owner

J-2

IBPA
Top of Inner Casing Blev. MA
Drilling Fira tn drilling________
Driller Jerry Haaaon____ ____
Start t Coapletien Date«12/17,12/17/»6
Type of Rig Mobile 9-61__________

Method of Drilling 3 3/4" I.D.
hollow stea augers

Hole Diaa. 8 in.
Boring Depth 23.0 ft~
Casing and Screen Diaa.
Screen Interval _
Screen Type _____
Stiekup ________
Well Type ______
Well Construction:

rilter Pack __
Seal ________
Q rout
Lock No.

TEST man
Static Water Blev. __
Static Water Elev. __
Slug Test Yes
Test Date ____ '

Date
Date

Hydraulic Conductivity
Other

nun QUALITY
Samples Taken
No. of Staples _
Types of Saaples

Tes No X

Date Saapled
Saaplers
Samples Analysed for

Split Saaples(soillies_X_
Recipient Sterling steel

No

Coaaents Subsurface soil saaples
troa boring 15-35' analysed for
H3L ceapounds._______________

Gasoline odor

Ground elev. 413.10



Sit* Dead Creek Site-J Boring/Well Mo. J-2

Sample Depth Blow Comt Description

1 - 2.5

3.5 - 5

6 - 7.5

S.5 - 10

11 - 12. S

13.5 - 15

1« - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

5-5-27

5-6-7

2-2-3

2-3-4

2-3-3

3-4-4

2-2-2

1-1-2

1-1-9

4-9-14

Black foundry sand on surface.

PILL consisting of black-dark gray sandy CLAY. Sea* foundry sand and
crushed limit one fragments .

Same as above. Pill discontinues 9 approx. 6'.

Gray silty CLAY. Slightly Bottled. Trace of fine grain sand.

Same as above. Siltier and trace of small gravel 9 10'.

Gray fine grain sandy SILT. Wet 9 13'.

Same as above. Wet.

Sa»e as above.

Same as above. Varved 9 19'.

Gray medium to coarse grain SARD. Trace of i»all gravel. Wet.
Gasoline odor.

Sane as above, wet.

E.O.B. « 25'



Project Name
Project No.
Date Prepared
Prepared by

Dead Creek
XL 3140
12-17-18

Depth (ft) Description

J-3

FILL

BROWN AND GRAY
MEDIUM SAND

Boring/Well No. _
Location Site J
Owner

J-3

IEPA
Top of Inner Casing Slev. NA
Drilling Firm Fo« drilling_______
Driller Jerry Hammon________
Start & Completion Datesl2/17,12/l7/86
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4* I.D.
hollow stem auger*

* in.Role Diam.
Boring Depth"25.0 ftT
Casing and Screen Diam.
Screen Interval __
Screen Type _____
Stickup ________
fell Type __^_
well Construction:

Filter Pack __
Seal ________
Grout
Lock No.

Static Water Kiev. __
Static Water Blev. __
Slug Test Tes
Test Date

Date
Date

No

Hydraulic Conductivity
Other

WARN, QUALITY

Samples Taken
No. of Samples __
Types of Samples

Tes No X

Date Sampled
Samplers
Samples Analysed for

Split Samples(soil)Tes X No
Recipient Sverdrup, Inc. for Cerre
Copper______________________

Comments Subsurface soil sampled
from boring 0-10' analysed for
HSL compounds._______________

Ground elev. 412.19



Sit* Dead Creek Site-J Boring/Well »o. J-3

Saaple Depth Blow Count Description

I - 2.5

3.5 - 5

6 - 7.5

S.5 - 10

II - 12.5

13.5 - 15

16 - 17.5

IS.5 - 20

23.5 - 25

4-5-8

6-9-14

2-2-3

3-3-3

2-2-1

1-2-3

1-2-8

2-5-7

4-7-10

Foundry sand on surface.

FILL consisting of black-dark brown sandy CLAY. Trace of »ediu» grain
sand (foundry) and brick fragments.

Sam as above. Auger refusal at 5'. Large obstruction encountered.
Moved boring 6' north. Continue sampling.

FILL consisting of black-dark brown sandy CLAY. Trace of nediusi grain
foundry-sand and slag siaterial. Loose and dry 9 10'.

Saae as above.

Saae as above. Moist.

Same as above, wet.

Sane as above. Fill discontinues • approx. 18'.

Brown-gray Bwdiua grain SARD. Wet.

Sasw as above. Increased coarse grain sand.

B.O.B. a 25'



Project Name
Project No.
Date Prepared"
Prepared by Tl

Dead Creek
XL 3140
12-16-16
Haley

Depth (ft) Description

K-1

10-

15-

20-

mam
mmm.

FIU

GRAY AND BROWN
MEDIUM SAND

Boring/Well No. _
Location Site if
Owner

K-1

I EVA
•ATop of Inner Casing Kiev. _________

Drilling rir» Fo» drilling_______
Driller Jerry H a m m o n _ _ _ _
Start t Completion Date-12/16,12/16/86
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.D.
hollow -tern auger»

WBU DATA

Hole Diam. 8 in.
Boring Depth 20.0 ft~
Casing and Screen Di««.
Screen Interval _
Screen Type _____
Stickup ________
Well Type ______
Well Construction:

Filter Pack __
Seal _______
Grout
Lock No.

TEST DATA

Static Water Blev. _
Static Water Blev. __
Slug Test Yes
Test Date

Date
Date

No

Hydraulic Conductivity
Other

Saaples Taken
No. of Samples
Types of Saaples

No X

Date Sampled
Sampler*
Saaples Analysed for

Split Samples
Recipient

Yes No X

Contents Subsurface soil samples
frosi boring 0-10' analysed for
H3L compounds.______________

Ground elev. 405.86



Site Dead Creek Site-K Boring/Well Wo. K-l

•••pi* Depth Blow Covnt Description

1 - 2.S

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - IS

16 - 17.5

18.5 - 20

14-11-11

2-2-1

1-2-1

2-3-6

3-6-9

3-5-7

3-3-4

2-3-4

PILL consisting of dark
brick fragments. Trace

SSJM as above. Moist.

Saa* as above.

Sa»e as above. Slightly

Q ray-brown Bedim grain
clay layer at 12' (-3.5*

Oray-brown awdiuB grain

brown silty CLAY. With crushed liaestone and
of Bediua grain sand aad sMll gravel.

stained. FILL discontinues 0 approx. 10.5'.

SAND. Wet. So«« black staining • 11'. Thin
)-

SARD. Wet.

Oray-brown Bedim to coarse grain SARD. Trace of small gravel. Wet.

Sasw as above.

E.O.B. • 20'



Dead Creek
IL 3140

Project HIM
Project No.
Date Prepared 1/13/17 ~
Prepared by Kevin Phillips"

Depth (ft) Description

K-2

'
mmm FILL

GRAY VERY
FINE SAND

Boring/Well No. _
Location Site K
Owner

K-2

IEPA
NATop of Inner Casing Kiev. _________

Drilling Pirn Po« drilling
Driller Jerry Haaamn____________
Start 4 Completion Date* 1/12, l/H/«7
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.D.
hollow «te« auger*

Hole Dian. 6 in.
Boring D e p t h 2 0 . 0 ft.
Casing and Screen Diaa.
Screen Interval __
Screen Type _____
Stickup ________
Well Type ___^__
Well Construction:

Filter Pack __
Seal ________
Grout
Lock No.

Static Water Elev. __
Static Water Elev. __
Slug Test 7es
Test Date

Date
Date

No

Hydraulic Conductivity
Other

mm QtniLXTT
Samples Taken
No. of Sa>pl«s _
Types of Sasiples

.Tes No X

Date Sampled
Samplers
Saaples Analysed for

Split Saaples
Recipient __

Tes No X

Coments Subsurface soil samples
froa boring 0 - 10* analyied for
HSL compounds.

Ground elev. 405.45



Sit* Dead Creek Site-K Boring/Well Bo. K-2

Sanple Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

10-11-25

3-4-5

1-2-2

2-2-1

3-3-4

1-6-8

2-4-4

10-11-14

PILL consisting of brown-qray-black sandy CLAY with crushed 'lines ton*,
gravel, and brick fragments . Moist.

SaM as above.

Sane as above. Silty and soft.

Sane as above. Trace of nediun grain sand and snail gravel. Very noist.

Sane as above. Trace of wood chips. Wet. Pill discontinues 8 approx.
13'.

Pirn dark gray-gray very fine grain SAND, well rounded and well sorted.
Black streaking ff 13 3/4' (-2*). Wet.

Sane as above. Natural black staining.

Sane as above . Cleaner . Wet .

E.O.B. 9 20'



Project Has* Dead Creek
Project No. IL 3140
Oat* Prepared 1-ii^fT
Prepared by Ti» Malay

Depth (ft) Description

K-3

mW ii mmiw m FILL

1O-

15-

t;
2O-

GRAY SANDY CLAY

BROWN AND GRAY
FINE SAND

Boring/Well Ho. _
Location Site K
Owner

K-3

IEPA
NATop of Inner Casing Kiev. _________

Drilling Tin* Fo« drilling
Driller Jerry Haa»en___________
Start & Completion Date* 1/22, 1/32/87
Type of Rig Hobile B-61__________

Method of Drilling 3 3/4* I.D.
hollow ite« augers

Hole Diaa. 8 in.
Boring Depth 20.0 ft~
Casing and Screen Dia».
Screen Interval __
Screen Type _____
Stickup ________
Well Type ___^__
Well Construction:

Filter Pack __
Seal ________
Grout
Lock No.

Static Water Elev. __
Static Water Elev. __
Slug Test Tes
Test Date

Date
Date

Hydraulic Conductivity
Other

QUALITY.

Sanplea Taken
Me. of saaples _
Types of Saaples

Tes HO

Date Saapled
Samplers
Saaples Analysed for

Split Saaples
Recipient __

Tes No X

Couent* Subsurface soil samples
fro* boring 10 - 20' analysed for
HSL eo»pounds.

Ground elev. 405.26



Sit* Dead Creek Site-K Boring/Well Bo. K-3

Sample Depth Blow Count Description

I - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

II - 12.5

13.5 - IS

16 - 17.5

18.5 - 20

6-7-12

6-7-9

1-1-1

1-2-1

1-2-2

4-10-5

2-3-6

1-3-4

FILL consisting of brown-black silty CLAY. Sosw sswll gravel and crushed
liswstone

PILL consisting of black sandy CLAY with small gravel, slag Material,
asphalt, and cinders.

FILL consisting of black clayey SAND. Trace of SMll gravel. Wet.

Sane as above.

No recovery.

PILL consisting of soft black silty CLAY. Trace of fine to Medium grain
sand, snail gravel, and llsiestone fragments. Wet.

Pill discontinues 9 approx. 16.5*.

Gray sandy CLAY. Very araist.

Brown-gray fine grain SARD. Wet.

E.O.B. 9 20'



Project Na»e Dead Creek
Project Mo. IL 3140
Date Prepared 12-11-86
Prepared by Kevin Phillips

Depth (ft) Description

L-1

FILL

BROWN

CLAYEY SILT

BROWN AND OR AY
8ILTY CLAY

GRAY FINE SAND

Boring/Well No. _
Location Site I
Owner

L-1

IBPA
Top of Inner Casing Blev. »
Drilling Fir» To* drilling
Driller
Start

Jerry
t Completion Datesl2/ll,12/11/86

Type of Rig Mobile B-61

Method ot Drilling 3 3/4"
hollow ste» augers

WELL DATA
Role Diaa. 8 in.
Boring Depth JO. 0 tt~
Casing and Screen Diaa).
Screen Interval _
Screen Type _____
Stickup ________
Well Type ______
Well Construction:

Filter Pack __
Seal ________
Grout
Lock No.

TEST DMA

Static Water Blev. __
Static Water Blev. __
Slug Test Tes
Test Date

Date
Date

Ho

Hydraulic Conductivity
Other

warn QOAUTT
Sasiples Taken
No. of Saaples _
Types of Saaples

Yes No X

Date Sampled
Samplers
Sasiples Analysed for

Split Sample*
Recipient __

Tes No X

Coraenti Subsurface soil samples
froa boring 5 - 10' analysed for
HSL eoapounds.

Ground elev. 408.31



Sit* Dead Creek Site-L Boring/Well •«. L-l

Saaple Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.3 - 15

16 - 17.S

II.S - 20

4-6-7

4-4-3

3-3-6

2-2-2

2-1-1

1-1-1

NOR

5-3-7

0-2 FILL consisting of black sandy clay with asphalt, cinders, and
gravel.

Fill discontinues 9 approx. 2'.

2-2.5 Brown silty CLAY. Son* saall gravel. Hoist.

Brown clayey SILT. Little fine grain sand. Hoist.

Sam as above.

SSM as above. Very aoist.

Soft gray clayey SILT. Little fine grain sand. Wet.

Soft brownish-gray very silty CLAY. Trace of fine grain sand.
Occasional thin seals of gray clayey silt. Hoist.

Loose gray fine grain SAND. Wet.

Saa» as above. Wet.

E.O.B. 9 20'



Project Haae
Project Ho.

Dead Creek
IL 3140

Date Prepared 12-12-86
Prepared by Kevin Phillips

Depth (ft) Description

L-2

o—wyyyyyyyyyyyyyyyji

FILL

10-
OR AY AND BLACK
SANDY SILT

BLACK FINE SAND

Boring/Well Ho. _
Location 3ite L
Owner

L-2

IEPA
Top of Inner Casino, Blev. HA______
Drilling Fir» Fox drilling_______
Driller Jerry Hasaren____________
Start t Completion D«tesl2/12,12/12/86
Type of Rig Mobile B-«l__________

Method of Drilling 3 3/4*
hollow stesi augers

8 in.Mole Dia». _________
Boring Depth 20.0 ftT"
Casing and Screen Diasi.
Screen Interval __
Screen Type _____
Stickup ________
Well Type ___^__
Well Construction:

Filter Pack __
Seal ________
Grout
Lock Ho.

TB8T DATA

Static Water Blev. __
Static Water Blev. __
Slug Test Tes
Test Date

Date
Date

Ho

Hydraulic Conductivity
Other

WATO QOkUTT

Sasiples Taken
Ho. of Sasiples _
Types of Saaples

Tes Mo X

Date Saarpled
Samplers
Samples Analysed for

Split Samples
Recipient __

Tes Ho Z

Conents Subsurface soil saaples
fre» boring 5 - IS' analysed for
H3L eeapounds._______________

Strong organic odor

Ground elev. 407.32



Sit* Dead Creek Site-L Boring/Well mo. L-2

Sample D»pth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

•.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

IS.5 - 20

4-12-60

$-5-7

2-4-8

2-2-3

6-7-14

4-8-9

2-2-3

2-3-6

0-1 Fill on turf>c* - black cinders.

FILL consisting of black Bilty CLAY. Trace of small gravel and concrete
fragments. Moist.

FILL consisting of hard dark gray silty CLAY. Trace of small gravel,
brick fragments, and wood chips.

FILL consisting of black-gray silty CLAY. Trace of small gravel and wood
chips. Very moist. Stained black.

Fill discontinues • 8'.

Soft gray very sandy SILT. Some fine grain sand. Very moist. Black
staining throughout.

Same as above.

Loose black sandy SILT. Some fine grain sand. Very moist.

Loose black fine grain SAND. Wet.

Same as above. Trace of silt. Wet.

E.O.B. « 20'.



Project Naae
Project No.
Date Prepared
Prepared by

Depth (ft)

Dead Creek
IL 3140
12-12-86

Kevin Phillips

Description

L-3

Boring/Hell No. L-3
.Location Site L
Owner IBPA
Top of Inner" Casing Kiev. HA
Drilling Fir» Fox drilling
Driller Jerry Htsiion
Start t Completion Datesl2/12
Type of Rig Mobile 8-61

Method of Drilling 3 3/4" I
hollow steal augers

,12/12/86

.0.

FILL

GRAY AND BLACK SILT

BLACK FINE SAND

Hole Dia». S in.
Boring D e p t h 2 0 . 0 ft.
Casing and Screen Dia».
Screen Interval __
Screen Type _____
Stickup ________
Hell Type ______
Hell Construction:

Filter Pack __
Seal ________
Orout
Lock Ho.

Static Water Blev. __
Static Hater ilev. __
Slug Test Yes
Test Date

Date
Date

No

Hydraulic Conductivity
Other

WATEB QULXTT

Samples Taken
Ho. of Samples _
Types of Samples

Yes No X

Date Sampled
Samplers
Saaples Analysed for

Split Saaples
Recipient ___

Tes No X

Contents Subsurface soil samples
ttom boring 0-20' analysed for
HSL compounds._______________

Strong organic odor

Ground elev. 407.90



Sit* Dead Cr**k Sit*-L Boring/Well Bo. L-3

Senpl* D*pth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

6-7-9

5-5-6

2-2-3

3-4-6

3-3-5

3-3-5

2-5-10

1-2-4

0-1 Black cinders FILL

PILL consisting of stiff brown-gray silty CLAY. Trac* of fin* grain
sand, snail grav*l, and brick fragn*nts. Moist.

FILL consisting of stiff gray silty CLAY. Littl* snail grav*l; trac* of
fin* grain sand, larg* grav*l, brick fragn*nts, and wood chips. Hoist.

Fill apparently discontinues 9 approx. 6'.

6-6.5 Loos* dark gray SILT. Stain*d black.
6.5-7.5 Loos* brownish gray v*ry sandy SILT. Son* fine grain sand.
Hoist.

Pirn, gray clayey SILT. Son* brownish staining. Trac* of fin* grain
sand. Hoist. Mottled.

Pirn black clayey SILT. Son* clay. Littl* fin* grain sand. Very noist.

Pirn black-gray sandy SILT. Son* fin* grain sand. Littl* clay. Moist.

16-17 San* as above. Wet.
17-17.5 Black silty SAHD. Wet.

Pirn black fine grain SAHD. Hell sorted. Wet.

B.O.B. • 20'



Project Mame
Project Ho.
Oat* Prepare?
Prepared by

Depth (ft)

Dead Creek
IL 3140
12-16-86

Tim Maley

Description

EE-G1O9

• i

(XEPA well replaced)
Boring/Wall Mo. L-4/EE-O109
Location Sit* L
Owner IEPA
Top of Inner Casing Blev. 409.71
Drilling Pirn Pox drilling
Driller Jerry] Hammon
Start 4 Completion Datesl2/16, 12/16/86
Type of Rig Mobil. B-61

Method of Drilling 3 3/4* I.D.
hollow stem augers

FILL

BROWN SILT

BROWN CLAY
GRAY FINE SAND

GRAY

GRAY FINE
SANO

MU. DATA

Hol« Dlam. 8 in.
Boring Dopth 25.0 ft~
Casing and Scr««n Dia». 2 in.
Scr««n Interval 17.5 - 22.5 ft.
Scc«*n Typ* stainlass st»«l 0.01" slot
Stickup 1.94 ft.______________
w»ll Typo aonitoring
Well Construction:

Piltor Pack 25 - 13 ft.________
Seal _
Grout

13 - 10 ft.
10 ft. to surface

Lock Ho. 2834

TE«T DATA

Static Matvr El«v. 397.42 Data 3-26-87
Static Water Blev. 398.45 Date 5-11-87
Slug Test Tes____ Ho X
Test Date __^___^______________
Hydraulic Conductivity
Other pH - 5.0 _______
Cend. • 4500 us&os Teap. - 58° P
Cloudy, dark, strong odor

mm QUALITT

Samples Taken Tes X
Mo. of Saaplaa 1 round____
Types of Saaples groundwater

Ho

Date Sampled __
Samplers E t E

3-24-87

Samples Analysed for
volatile organics

HSL compounds,

Split Samples
Recipient __

Yes Ho X

Comments Subsurface soil samples
from boring 10' - 20* analysed for
HSL compounds.________________

REMARKS



Sit* Dead Creek Site-L Boring/Well Be. L-4/Well t BE-Q109
(IBPA Replacement Well)

Saaple Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

It. 5 - 20

21 - 22.5

23.5 - 25

5-6-7

3-3-4

3-4-4

3-4-6

4-7-8

6-11-13

•-14-34

8-13-15

9-12-17

7-14-18

0-2' FILL consisting of black asphalt and clay.

from 2' Brown sandy SILT. Hoist.

Brown sandy SILT. Trace of acdlua grain sand.

6.5-7 Brown silty CLAY. Trace of fin* grain sand.
7-7.5 Gray fin* grain SAND. Trace of silt and clay.

Brown-gray (nettled) clayey SILT. Trace of fine grain sand. Hoist.

Gray sandy SILT. Met.

Sa»e as above. Trace of fine grain sand.

Stiff gray sandy SILT. Thin laainated black-gray layering.

Gray fine grain SARD. Wet.

SaM as above.

Dark gray fine to coarse grain SAND. So»« black staining. Wet.

E.O.B. 9 25'



Dead Creek
XL 3140

Project Ham
Project Mo. _____
Date Prepared l:>15-»6
Prepared by Kevin Phillip»

Depth (ft) Description

N-1

nrYYYYVWWV
FILL

GRAY 8ANOV SILT

QRAY FINE SAND

Boring/Well NO. _
Location Site H
Owner

N-1

IEPA
Top of Inner Casing Clev. NX
Drilling Firm POK drilling_______
Driller Jerry Has»on_________
Start t Completion Dates 12/15,12/157*6
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4* I.D.
hollow ste» augers

Hole Dia». I in.
Boring Depth 20.0 ft~
Casing and Screen Diam.
Screen Interval ______
Screen Type _________
Stickup ____________
Well Type __________
Well Construction:

Filter Pack ______
Seal ________•
Grout
Lock No.

TEST DATA

Static Water Elev. __
Static Water Clev. __
Slug Test Yes
Test Date

Date
Date

No

Hydraulic Conductivity
Other

mm QUALITY
Saaples Taken
No. of Sasiples _
Types of Sasrples

Yes No

Date Saapled
Samplers
Saaples Analysed for

Split Samples
Recipient __

Yes No X

Cowents Subsurface soil saaples
fresi boring 0-10' analysed for
HSL compounds.______________



Sit* D*ad Cr**k Sit*-N Boring/Well mo. lt-1

Sanpl* Depth Blow Count Description

1-2.5 4-6-10

3.5-5 3-9-9

6-7.5 2-4-3

•.5 - 10 2-4-7

11 - 12.5 1-2-5

13.5 - 15 1-3-3

16 - 17.5 2-5-7

18.5 - 20 2-3-7

0-2.5 FILL consisting of crushed
grain sand. W*t.

Fill discontinues 9 3>.

3.5-4 Stiff gray vary sandy SILT.
4-5 Brown lilty fin* grain SAND.

6-7 Loos* gray v*ry sandy SILT.
r*ddish staining throughout. W*t.
7-7.5 Loos* brownish gray fin* to
staining. W*t.

Loos* gray sandy SILT. Son* fin*
(wood, *te.). Staln*d black. W*t

Loos* brown v*ry silty fin* grain
at 12' (-1")

San* as abov*.

Firn gray silty fin* grain SAND.

Firn gray fin* grain SARD. w*t.

E.O.B. 9 20'

lin*ston*, grav*l, and fin* to eoars*

Son* fin* grain sand. W*t.
W*t.

Son* fin* grain sand. Black and

n*diun grain SAND. Son* r*ddish

grain sand. Trae* of organic material

SAND. Son* silt. Black stain*d layer

Trac* of snail to n*diun graval. W*t.



Project Name Dead Creek
Project Ho. It, 3140
Date Prepared 12-15-16
Prepared by Kevin Phillips

Depth (ft) Description

N-2

FILL

DARK GRAY SANDY SILT

GRAY

FINE - MED SAND

Boring/Nell Ho. _
Location Site H
Owner

M-2

IBPA
Top of Inner Casing Elev. HA
Drilling Fir» Fox drilling________
Driller Jerry Haaaon____________
Start & Completion Dates12/15,12/15/86
Type of Rig Mobile B-61_________

Method of Drilling 3 3/4" I.D. hollow
ste» augers and rotary__________

t in.Hole Dial _________
Boring Depth40.0 ft7
Casing and Screen Di«».
Screen Interval __
Screen Type _____
Stickup ________
Well Type ______
Well Construction:

Filter Pack __
Seal ________
Or out
Lock No.

TEST DATA

Static Water Elev. __
Static Water Elev. __
Slug Te*t fee
Test Date

Date
Date

Ho

Hydraulic Conductivity
Other

WATCH QUALITY

Samples Taken
No. of Sasiples
Types of Saaples

Tes No X

Date Sampled
Samplers
Staple* Analysed for

Split Samples
Recipient __

Tes NO X

Cements Subsurface soil saaples
fro* boring 5 - 15' analy»ed for
HSL compounds.

REMARKS



Site Dead Creek Slte-N Boring/Nell Be. W-2

Sample Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

31 - 32.5

33.5 - 35

36 - 37.5

38.5 - 40

9-10-12

R

H

47-6-2

6-10-9

3-4-4

7-11-12

8-12-14

9-13-15

9-11-15

8-12-13

9-14-23

7-9-11

6-8-10

12-17-23

8-9-12

0-1 Crushed limestone fill

1-2 Crushed lime fill
2-2.5 PILL consisting of loose dark gray very sandy SILT. Some fine
grain sand. Trace of organic Material .(wood l roots).

Ho recovery - possible rubber tire

No recovery - possible concrete

FILL consisting of dark gray silty clay with concrete material and
gravel. Pill discontinues 9 approx. 10'.

Firm dark gray very sandy SILT. Some very fine grain sand. Trace of
organic material (wood and roots). Black streaks. Net.

Firm gray fine to medium grain SAND. Trace of small to medium gravel.
Wet. Sand is rounded to sub angular and fairly well to poorly sorted.

Gray fine to medium grain SAND. Trace of small gravel. Wet.

Dense brown fine to medium grain SAND. Well sorted. Wet.

Same as above.

Dense gray fine to medium SAND. Trace of coarse grain sand and small
gravel . Wet .

Dense gray fine to coarse grain SAND. Trace of small gravel. Wet.

Same as above.

Dense gray very fine grain SAND. Wet.

Same as above. Darker gray.

Very dense. Gray fine to coarse grain SAND. Wet.

Same as above.

E.O.B. 0 40'



Dead creek
IL 3140

Project Name
Project Bo. __
Date Prepared 2-lf^ST
Prepared by Ti» Maley

Depth (ft) Description

EE-21

BROWN
SILTY
CLAY

BROWN AND
GRAY FINE
MED SAND

Boring/Well No. _
Location Site 0
Owner

O-l/BB-21

IBPA
Top of Inner Casing Blev. 407.41
Drilling Firm Tot drilling_______
Driller Jerry Hammon___________
Start t Completion Date* 2/16, 2/16/8"?
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" l.D.
hollow iteai augers

WBLL own,
Mole Dia». I in.
Boring Depth 30 ft.
Casing and Screen Pi am. 2 inT
Screen Interval 23 - 28 ft.
Screen Type stainless steel 0.01" slot
Stickup 1.13 ft.
Well Type monitoring____________
Well Construction:

Filter Pack 26 - 15 ft. Natural
Seal 15 - 13 ft.
Grout 13 ft. to surface
Lock No. 2<34

TEST DATA

Static Water «lev. 398.77 Date 3-26-07
Static Water Kiev. 397.56 Date 5-11-87
Slug Test Tes X Ho____
Test Date 5-12-»7 _____
Hydraulic Coaduetivity 2.3 K IQ^em/sec

6.1Other pH
Cond. - 1800 u"P«s Temp. • 5»* F
Cloudy, yellowish

WATOt QUALITY

Sasiples Taken
Ho. of Samples _
Types of Samples

Yes X
1 round______

groundwater

Ho

Date Sampled 3-24-17
Samplers E l C
Samples Analysed for HSL compounds

Split Samples Tes X Ho
Recipient qeraghty t Miller for"

the Village of Sauget

CO! snts Subsurface soil samples
from boring IS - 25 feet analysed
for HSL compounds.



Sit* Dead Creek Site-0 Boring/Wall BO. O-l/Well tEE-21

"Sv

Saaple Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

28.5 - 30

4-5-4

1-2-2

1-1-3

3-3-6

5-5-6

1-3-5

1-3-6

1-5-5

7-7-6

4-5-7

5-3-3

Grassy field on surface

Brown silty CLAY. Trace of very fin* grain sand. Dry.

Sa»* as above.

Sam as abov* .

Brown fin* grain SARD. Trac* of silt. Dry.

Sa»* as abov*. Trac* of ••diusi grain sand. Hoist.

Brown ••diusi grain SARD. Trac* of coars* grain sand. W*t. Thin gray
silty clay layer at 14' ( 2")

Oray fin* grain SARD. W*t. Trac* of thin gray silty clay layers at
16.5- ( 1")

Gray B*diu» grain SARD. Trac* of coars* grain (and and small to large
gravel, wet.

Sane as above.

Sasie as above.

Saae as above.

E.O.B. 9 30*



Project MM* Dead Creek
Project Ho. XL 31
Date Prepared 1-1

140
L7-t7

Prepared by Ti« Ma ley

Depth ( f t ) Description

EE-22

FILL

BROWN SILT

BROWN FINE SAND

BROWN AND
GRAY CLAY

BROWN VERY FINE SAND
BROWN AND GRAY
CLAY

GRAY FINE SANO

Boring/Well HO. _
Location Site o
Owner

0-2/BE-22

IBPA
Top of Inner Casing El«v. __
Drilling Fir» Fo« drilling
Driller
Start

416.26

Jerry Haaston
t Completion Dates 1/17,

Type of Rig Mobile B-61
1/17/87

Method of Drilling 3 3/4"
hollow »t«» augar«, Rotary

WILL DATA

8 in.Hole Diaa.
Boring Depth 35 ft.
Casing and Screen Dia*. 2 in.
Screen Interval 28 - 33 ft.
Screen Type stainless steel 0.01" slot
Stickup 1 .ITItt.
well Type monitoring
Well Construction:

Filter Pack 33 - 24 ft. Natural
Seal 24 - 22 ft.
Grout 22 ft. to surface
Lock No. 2134

TUT DATA

Static Water Kiev. 394.98 Date 3-26-87
Static Water Blev. 396.57 Date 5-ll-«7
Slug Test Tes___ No X
Test Date __^_^______________
Hydraulic Conductivity
Other
Cond. 3600

pH • 69_____
umhos Temp. ~

Strong odor, cloudy, dark brown

WARM QUALITY

Samples Taken Tes X
No. of Saaplei 1 round______
Types of Samples greundwater

No

Date Stapled
Saaplors E « E

3-24-87

SiBplei Analysed for HSL compounds

Split Sasiples Tes X No
Recipient Geraghty t Miller for the

Village of Sauget______________

Coanents Subsurface soil samples
frosi boring 20 - 30' analyzed for
HSL compounds._______________



Sit* Dead Creek Site-O Boring/Well Ho. O-2/Well JBB-22

Sample Depth Blow Count Description

1 - 2.S

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

33.5 - 35

2-4-8

3-5-6

2-2-2

3-5-7

3-5-7

1-1-1

3-6-6

2-3-3

1-1-8

7-19-25

6-9-29

5-10-11

6-8-12

Well vegetated clay cap.

FILL consisting of brown silty CLAY. Trace of very fine grain sand.

Sane as above.

Soft black silty CLAX. Black sponge-like substance * 7.5' ( .5')

Fill discontinues 9 approx. 8'.

Brown sandy SILT. Trace of fine grain sand. Dry.

Brown fine grain SARD. Dry.

Soft brown-gray silty CLAY. Trace of very fine grain sand. Hoist.

Brown very fine grain SAND. Dry.

Brown-gray silty CLAX: Bottled. Trace of very fine grain sand. Moist.

Gray fine grain SARD. Wet.

Saae as above.

Sane as above.

Sane as above.

Sane as above: oily sheen 9 34'

E.O.B. 0 35'



Project Ham Dead Creek
Project Ho. IL 3140
D«t« Prepared 2-17-<7
Prepared by Ti» Ma ley

Depth (ft) Description

O-3

11

:

1O-

FILL

BROWN CLAY

BROWN VERY

FINE 8ANO

BROWN SILTY CLAY

BROWN VERY
FINE SAND

Boring/Well NO. _
Location Sit* o
Owner

0-3

IBFA
Top of Inner Casing Kiev. MA
Drilling Fir» fox drilling
Driller Jerry Hamen____ _______
Start t Completion Dates 2/17, 2/17/»7
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.D.
hollow itesi augers

Hole Dia». 8 in.
Boring Depth 20.0 ft.
Casing and Screen Diasi.
Screen Interval _____
Screen Type _________
Stickup ____________
Well Type __________
Well Construction:

Filter Pack _____
Seal ____________
Grout
Lock No.

Static Hater Kiev. __
Static Water Elev. __
Slug Test Tes
Test Date

Date
Date

Ho

Hydraulic Conductivity
Other

mm QUALITY
Samples Taken
No. of samples _
Types of Samples

Yes No X

Date Sampled
Sasrplers
Staple* Analysed for

Split Samples) soil }Yes_JC No
Recipient Oeraghty t Miller for tt

Village of~Sauget

Convents Subsurface soil samples
fro* boring 10 - 20' analysed for
HSL compounds._______________

RBMMKS
Ground elev. 414.16



Sit* Dead Creek Sit»-O Boring/Wall Wo. 0-3

Saapl* D*pth Blow Count Description

1 - 2

3.5 - 5

6 - 7.5

8.3 - 10

11 - 12.5

13.5 - 15

16 - 17.5

IS.5 - 20

3-3-7

2-1-2

1-2-2

3-6-7

3-2-3

3-2-3

3-5-8

7-7-7

W*ll vegetated clay cap.

FILL conaisting of dans* brown ailty CLAY. Trace of vary fin* grain
sand.

Sasi* as above.

Sam to 6.5'
6.5-8' Black sponge-like substance. Sludge.
rill discontinues 9 approx. 8'.

Brown vary fina grain SAND. Trace of ailt. Dry.

Saat* as above.

Brown silty CLAY. Trace of vary fin* grain sand. Slightly Bottled.
Moist.

Brown silty very fin* grain SAND. Dry.

Brown very fin* grain SAND. Wet 0 20'.

E.O.B. 0 20'



Project !)•••
Project Ho.

Dead Creek
IL 3140

Date Prepared 2-17-87
Prepared by Tim Maley

Depth (ft) Description

0-4

FILL

BLACK SANDY CLAY

DARK GRAY AND

BROWN FINE SAND

BROWN AND OH AY
SILTY CLAY

GRAY VERY FINE SAND

Boring/Well Mo. _
Location site o
Owner

0-4

IEPA
Top of Inner Casing ll«v. __
Drilling rirsi Pox drilling
Driller
Start

HA

Jerry H«a»on
* Completion Pates 2/17,

Type of Rig
2/17/87

Mobile B-61

Method of Drilling 3 3/4" I.D.
hollow steai augers

Hole Dia». 8 in.
Boring Depth 20.0 ft.
Casing and Screen Diasi.
Screen Interval __
Screen Type _____
Stickup ________
Hell Type ___^__
Well Construction:

Filter Pack __
Seal _____——
Grout
Lock No.

TKST DATA

Static Hater Kiev. __
Static Hater Blev. __
Slug Test Yes
Test Date

Date
Date

Re

Hydraulic Conductivity
Other

Staples Taken
Ho. of Samples __
Types of Saaples

QUALITY

Yes Ho X

Date Saapled
Samplers
Sasiples Analysed for

Split Sappiest soil)Yes X Ho
Recipient Qeraghty t, Miller for the

Village of Sauget______________

Coawents Subsurface soil saaples
frosi boring 0 - 10'analysed for
HSL compounds.______________

Strong organic odor

Ground elev. 412.62



Sit* p«ad Creek Sit*-O Boring/Mall No. 0-4

Saapl* Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

1-2-2

6-3-4

1-3-4

4-6-8

4-4-5

3-4-5

1-3-4

6-6-7

M»ll vegetated clay cap.

PILL consisting of dense brown silty CLAY. Trace of fin* grain

Saaw a* above to 4'.
4-5.5' Black clay-like sludg*.

Dark greenish-gray vary fin* grain SAND. Trace of silt. Dry.

Dark brown vary fin* grain SARD. Trac* of clay and silt in thin

Light brown fin* to »ediu» grain SARD. Dry.

Brown v*ry fin* grain SAND. Traca of silt. Dry.

•and.

layers.

Brown-gray ailty CLAY. Trac* of v*ry fin* grain sand. Dry. Soft black
silty clay layer e 17 1/4' (-2*)

Gray very fin* grain SAND. Trac* of lilt and ••diuai grain sand.
20'.

E.O.B. • 20'

Wet a



Project Naae
Project Ho.

Dead Creek
IL 3140

Date Prepared 2-17-87
Prepared by Ti» Maley

Depth (ft) Description

0-5

FILL

BROWN FINE SAND

BROWN AND QRAY
SILTY CLAY

QRAY VERY
FINE SAND

Boring/Well Mo. _
Location Site 0
Owner

0-5

ISPA
Top of Inner Casing Kiev __
Drilling Tir» To* drilling
Driller
Start

HA

Jerry Hasaaon
t Completion Date* 2/17,

Type of Rig
2/17/«?

Mobile B-fil

Method of Drilling 3 3/4* I.D.
hollow stea augers

Hole Dia». I in.
Boring Depth 20.0 ft.
Casing and Screen Diaa.
Screen Interval __
Screen Type _____
Stickup ________
well Type ______
well Construction:

Filter Pack __
Seal ________
Grout __
Lock No.

TUT DAT*

Static Water Blev.
Static Water Blew.
Slug Test
Test Date

Date
Date

Ho

Hydraulic Conductivity
Other

MATU QUALITY

Sanples Taken
No. of Saaples _
Types of Saaples

Yes No X

Date Saapled
Samplers
Samples Analysed for

Split Sapples(»oil)Te» X Ho.
Recipient Oeraghty t Miller tor the

Village of Sauget

CoBnents Subsurface soil samples
from boring 8.5 - 20' analysed for
HSL coapounds.________________

Strong organic odor

Ground elev. 413.12



Site Dead Cr**k Sit*-O Boring/If*!! Ho. 0-5

Snnpl* Depth Blow Count Description

I - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

II - 12.5

13.5 - 15

16 - 17.5

16.5 - 20

1-2-2

1-1-1

4-4-4

2-5-7

3-4-3

2-3-4

2-2-2

Well 7*g*tat*d clay cap.

PILL consisting of soft brown silty CLAY.

San* as abov*.
Fill discontinues 9 approx. 5.5'.

Brown vary fin* grain SAND. Son* silt. Dry.

Brown fin* grain SAND.

San* as abov*.

Brown-gray silty CLAY. Son* int*rb*dding of silty v*ry fin* grain sand.
Dry.

Oray vary fin* grain SAND. Trac* of silt. Hoist 9 IT.

San* as abov*. H*t.

B.o.B. a 20'



Project Haste Dead Creek
Project Ho. IL 3140
Date Prepared 2-18-87
Prepared by Tim Maley

Depth ( f t ) Description

EE-23

BROWN VERY
FINE SAND

GRAY CLAY

BROWN AND
GRAY FINE •
MED SANO

Boring/Well Ho. _
Location Site O
Owner

0-6/EB-23

IBPA
Top of Inner Casing Blev. 410.67
Drilling Firm Tax drilling__________
Driller Jerry Haamton____________
Start t Completion Dates 2/18, 2/18/87
Type of Rig Mobile B-81__________

Method of Drilling 3 3/4* I.D.
hollow atea augers, Rotary

Role Dias). 8 in.
Boring D e p t h 3 5 . 0 ft.
Casing and Screen Diaa.
Screen Interval 28.5 - 33.5 ft.

2 in.

Screen Type stainless steel 0.01* slot
Stickup 1.58 ft. _________________
Well Type Monitoring
Hell Construction:

Filter Pack 33.5 - 21 ft. Hatural
Seal 21 - 19 ft.
Grout 19 ft. to surface

2834Lock Ho.

Static Water Blew. 395.95 Date 3-26-87
Static Water Blev. 397.77 Date 5-11-87
Slug Test Tea___ Ho X
Test Date _____________________
Hydraulic Conductivity
Other pH • 7.0
Cend. - 1300 u«hes Teap. -56* T
Cloudy, yellowish green, slight odor

won granary
Saaples Taken
Ho. of Sanples _
Types of Sasiples

Ho

groundwater

Date Sampled
Samplers E t B

3-24-87

Saaplcs Analysed for HSL compounds

Split Samples Yea X Ho
Recipient Oeraghty k Miller for the

Village of Sauget______________

Couents Subsurface soil samples_______________"Pi
Izom boring 15 - 25 feet analysed
for HSL compounds.



Sit* D«ad Creek site-O Boring/Wall Bo. O-6/Well IEE-23

Saaple Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

IS. 5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

33.5 - 35

1-2-1

1-Z-l

2-3-2

1-2-2

1-1-2

1-1-3

2-6-10

2-6-10

8-3-14

4-7-10

4-8-16

4-6-9

5-7-11

Brown very fine grain SAND. Trace of silt. Dry.

Sane as above.

Sane as above. Increased Mount of silt.

Sane as above. Brown-gray silty CLAY layer 9 8.5-9'.

Soft gray silty CLAY. Trace of very fine grain sand. Hoist.

Brown fine to Mdiua grain SAND. Wet.

Brown very fine grain 9AHD. Trace of silt. Wet. Two thin gray silty
clay layers (-1") • 16 3/4'.

Brown fine to mdiu» grain SARD. Wet.

Brown Mdiiui grain SAND. Trace of coarse grain sand and sstall gravel.
Wet.

Saae as above.

Gray fine to nediusi grain SAND. Trace of snail gravel. Wet.

Sane as above.

Sane as above.

E.O.B. • 35'



Dead Creek
It. 3140

Project MM*
Project Ho. _________
Date Prepared 2-19-8T"
Prepared by Ti» Ma ley

Depth ( f t ) Description

EE-24

2O-

3O-

33

FILL

BROWN CLAY

BROWN VERY
FINE - MED
SANO

Boring/Well Ho. _
Location Site O
Owner

0-7/EB-24

IBPA
Top of Inner Casing Blev. 411.00
Drilling Firm Fox drilling_______
Driller Jerry Haaston_____________
Start t Completion Dates 2/19, 2/19/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4* I.D.
hollow »te» augers. Rotary

WCLL DATA

Hole Diaa. a in.
Boring Depth 33.0 ft~

2 in.Casing and Screen Diasi.
Screen Interval 28 - 3l ft.
Screen Type stainless stee 0.01' slot
Stickup 0.98 ft.
Well Type Monitoring
Well Construction:

Filter Pack 33 -
Seal 24 -32.5 ft.
Grout 22.5 !'t.

24 ft.

to surface
Lock Ho.

Static Water Blev. 395.04 Date 3-26-87
Static Water Blev. 396.84 Date 5-li-8^
Slug Teat Tes X Ho___
Test Date 5-12-87
Hydraulic Conductivity 0.65
other pH • 7.2
Cond. • 43
Very clouc

00 u-hos Te«p. • 58* F
ly, yellowish, slight odor

WKTDI QOALXTY

Saaples Taken
Ho. of Samples _
Types of Sasiples

res I
1 round

Ho

groundwater

Date Sasqpled
Samplers B

3-24-87

Saaples Analysed for HSL coapounds

Split Sa»ples Tes X Ho
Recipient Geraghty i Miller for the

Village of Sauget_____________

Coi ents



Sit* Dead Creek Site-O Boring/Well Bo. O-7/Well tBE-24

Sample Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

IS. 5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

2S.5 - 30

23-22-22

6-9-11

4-4-4

6-7-7

0-2-8

6-7-9

7-s-lO

3-2-3

3-4-13

11-15-25

6-3-5

HA

Well vegetated clay cap.

FILL consisting of black silty CLA7. Some crushed limestone, gravel,
fine to coarse grain sand, and silt.

Pill discontinues 9 3'.

Brownish-gray fine grain SARD. Trace of silt. Dry.

Gray very fine grain SAND. Some silt. Dry.

Brown fine to medium grain SARD. Dry.

Brown-silty CLAY. Slightly Bottled. Trace of fine grain sand. Hoist.

Gray very fine grain SAND. Very moist.

Brown medium grain SAND. Trace of coarse grain sand and ssiall to medium
gravel. Wet.

Same as above.

Brown very fine grain SAND. Trace of silt. Wet.

Brown medium grain SAND. Trace of clay 9 24'. Trace of coarse sand and
small gravel. Wet.

Same as above.

Oray medium grain SAND. Wet.

B.O.B. 9 33'



Project Na»e
Project Mo.

Dead Creek
XL 3140

Date Prepared 3-20-17
Prepared by Tim Ha ley

Boring/Well No. _
Location Site 0
Owner

0-8/BB-25

ICPA

Depth (ft) Description

Top ot Inner Casing Elev.
Drilling rir* Fox drilling
Driller

411.25

Jerry Haaaon

EE-25

Start t Completion Date* 2/30,
Type of Rig Mobile B-61

_
2/20/87

Method of Drilling 3 3/4" I.D.
hollow item auqera, notary

FILL • in.Hole Dia«. _______
Boring Depth 35 ft.
Casing and Screen Oiaa. 2 in.
Screen Interval 28 - 33 ft.
Screen Type stainless steel 0.01" slot
Stlckup 1.72 ft.
Well Type •onitoring
Hell Construction:

Filter Pack 33 - 20 ft. natural
Seal 20 - 18 ft.
Orout 18 ft. to surface

2834

BROWN
FINE - MED
SAND

Lock No.

Static Water Blev. 395.73 Date 3-26-87
Static Water Blev. 387.39 Date a-ll-a?
Slug Test Tes X No___
Test Date 5-12-17
Hydraulic
Other
Cond. •
Cloudy,

Conductivity 16 x 10"3 ca/sec
PR -7.0

1400 usfcos
yellowish.

Tea*. - 56* r
slight odor

MKRK QOKLXTX

Saaples Taken Tes X
No. of Sanples .1 round
Types of Saaples groundwater

No

Date Sampled
Samplers B

3-24-87
t E

Samples Analysed for H3L eoapounds

Split Saaples Yes X No
Recipient Ceraghty t Miller for the

Village of Sauget_____________

Cos •nts



Sit* D*ad Cr**k Site-0 Boring/W*!! Ho. O-»/*ell IEE-23

Supl* D*pth Blow Count Description

23.3 - 23

28.3 - 30

33.3 - 35

11-16-15

9-17-17

3-6-13

Crushed liaeston* surface.

• Straight drill to 23.5
ApproxiMt* stratigraphy based on auger cutting!.

0.5'-1.0' Black silty CLAY. rill.

1.0-20+' Brown fin* grain SAND. Trace of lilt. Water level .while
drilling ~19'.

Brown fin* to ••diw grain SARD. Wet.

Brown-gray fin* to mdiua SARD. Wet.

Brown Bediua grain SARD. Trace of coarse grain sand and »all to stediua
gravel.

B.O.B. 9 33'



Dead Creek
IL 3140

Project Hame
Project Ho. ____
Date Prepared2-2«-«7
Prepared by Kevin Phillips"

Deoth Ift) Description

0-9

•B FILL

BROWN AND QRAY
FINE SAND

QRAY AND BROWN
SANDY CLAY

BROWN SANDY 8ILT

BROWN FINE SAND

Boring/Well MO. _
Location site 0
Owner

0-9

IEPA
Top of inner Casing Kiev. HA
Drilling Firm Fo« drilling
Driller

Kevin Phillips
Hobby Crachy, Dan Sewall,

Start t Completion Dates 2/26.
Type of Rig HA__________

2/26/T7

Method of Drilling Hand auger

4 in.Hole Dia». _____
Boring Depth 20.0
Casing and Screen Diam.
Screen Interval _____
Screen Type _________
Stickup ____________
Well Type ___________
Well Construction:

Filter Pack ______
Seal ____________
Orout
Lock Ho.

TEST DMA

Static water Blev. __
Static water Elev. __
Slug Test Tes
Test Date

Date
Date

Ho

Hydraulic Conductivity
Other

WATKB QUALITY

Saaples Taken
Ho. of Samples _
Types of Saaplas

Tes Ho X

Date Sampled
Samplers
Samples Analysed for

Split Saaples Tes X Ho
Recipient Oeraghty t Miller for the

Village of Sauget______________

CoMrants Subsurface soil samples
from boring 0-10' and 10 - 1~
analysed for H8L compounds.____

Ground elev. 411.07



Sit* Dead Creek Site-O Boring/Wall Wo. O-9

Sasiple Depth Blow Count Description

1 - 2.5

3.3 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

Hand
auger

Hand
auger

Rand
auger

Hand
auger

Hand
auger

Hand
auger

Hand
auger

Hand
auger

Rand
auger

0-1 Red-brown silty CLAY (fill-cap Material).

PILL consisting of red-brown Bottled silty CLAI. Trace of fine grain
sand and roots. Moist.

3.5-4' FILL consisting of grayish-brown silty CLAI. Trace of fine grain
SAND. Trace of black hardened material throughout.

Fill discontinues • 4 •.

4-5' Brownish-gray very silty fine grain SARD. 3o»e silt. Moist.

Loose grayish-brown very silty fine grain SARD. Thin reddish or black-
gray staining in horizontal layers.

Fir* grayish-brown very silty fine grain SAND. Sisiiliar stain as seen in
(••pie above. Very saist. Oily sheen.

arayish-brown sandy silty CLAY. SOM silt. Little fine grain sand.
Oily sheen in very noist layers.

Brown very sandy SILT. Sow* fine grain sand. 2* fine grain sand layer 9
14.5' stained red-orange. Black-gray stained layers throughout.

Brown very silty fine grain SAND. Wet.

Sane as above. Oily sheen in water.

E.O.B. • 20'



Project Name Dead Creek
Project Mo. IL 3140
Date Prepared2-26-17
Prepared by Kevin PhillipT"

Depth (ft) Description

0- 10

'HMMfMHHMMIIBwwmw
FILL

GREENISH - GRAY
FINE 8ANO

GREENISH - GRAY
SILT

BROWN FINE - MED
SAND

Bo ring/Well Mo. _
Location Site O
Owner

0-10

IEPA
Top of Inner Casing Ilev. MA
Drilling rim Fen drilling
Driller Kevin Phillips and Dan Sewall
Start t Completion Date* 2/26, 2/26/87
Type of Rig MA_________________

Method of Drilling Hand auger

Hole Diasu 4 in.
Boring Depth 14 ft.
Casing and Screen Dlasu
Screen Interval ̂ ^̂ ^̂ ^
Screen Type _________
Stickup ____________
Well Type __________
Nell Construction:

Filter Pack ______
Seal ____________
Orout
Lock Mo.

TEST DATA

Static Hater Kiev. __
Static Water Elev. ___
Slug Test Tes
Test Date

Date
Date

Mo

Hydraulic Conductivity
Other

Samples Taken
No. of Samples _
Types of Samples

QUALITY
Tes No X

Date Sampled
Samplers
Samples Analysed tor

Split Samples Tes X No
Recipient Oeraghty t Miller for the

Village of Sauget_____________

Cosments Subsurface soil saaples
from boring 5-10' and 10 - iJ7'
analy«ed for HSL coapounds. ~

Strong organic odor

Ground elev. 408.68



Sit* Dead Creek Site-O Boring/Well Mo. O-10

Saaple Depth Blow Count Description

0 - 1

1 - 3.5

3.5 - 5

5 - 7

7 - ».S

«.5 - 10

10 - 14

Hand
auger

Hand
auger

Hand
auger

Hand
auger

Band
auger

Hand
auger

Hand
auger

PILL consisting of red-brown sandy silty CLAY

PILL consisting of black cinder-like Material . Dry.

PILL consisting of black cinders. Dry.
-

FILL consisting of black to greenish-black sludge-like Material and soft
silty clay. Wet.

Pill discontinues • T.

Greenish-gray fine grain SARD. Black staining throughout. Wet.

Greenish-gray very sandy SILT. Black staining. Very aoist.

Light brown fine to Bediua grain SAND. Hoist. Re apparent staining.

E.O.B. 0 14'



Project Name Dead Creek
Project Ho. IL 3140
Date Prepared 2-11-17
Prepared by Tim Ma ley

Depth (ft) Description

P- 1

FILL

BROWN AND GRAY
81LTY CLAY

DARK GRAY SILT

Boring/Well Ho. _
Location Site P
Owner

P-l

IEPA
Top of Inner Casing Elev. HA
Drilling Firm Fen drilling_______
Driller Jerry Hammon_____________
Start t Completion Date* 2/11, 2/11/S7
Type of Rig Mobile B-61_________

Method of Drilling 3 3/4" I.D.
hollow stem auger*

Hoi* Diam. I ia.
Boring Depth 35.0 ft.
Casing and Screen Diam.
Screen Interval _
Screen Type _____
Stickup ________
Well Type ______
Well Construction:

Filter Pack __
Seal ________
Orout
Lock No.

Static Hater Elev. __
Static Water Elev. __
Slug Test Yes
Test Date

Date
Date

Mo

Hydraulic Conductivity
Other

BROWN FINE - MED

SAND

Samples Taken
No. of Samples _
Types of Saaples

Yes No X

Date Sampled
Samplers
Samples Analysed for

Split Samples
Recipient ___

Yes No X

Cosnents Subsurface soil samples
from boring 0-10' and 25 - 3S7
analysed for HSL compounds.

Ground elev. 418.41



Sit* Dead Creek Site-P Boring/Well Bo. P-l

Sanple Depth Blow Count Description

I - 2.S

3.5 - 5

6 - 7.5

S.S - 10

II - 12.5

13.5 - IS

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

2S.5 - 30

33.5 - 35

4-3-3

4-3-3

5-7-25/3

6-12-10

6-17-3

3-6-7

2-4-6

3-5-8

6-10-12

6-13-12

2-5-7

3-5-10

Crushed 1 IMS tone on surface.

FILL consisting of black sandy CLAY with crushed liwstone, slag gravel,
coal, and cinders.

Sam as above.

FILL consisting of various debris including paper and plastic products,
slag gravel, asphalt, and silty clay. Large obstruction encountered •
7.5'.

FILL consisting of brown silty CLAY with various debris including paper
products, ssiall gravel, and fine to coarse grain sand. Wet.

Sane as above.

FILL discontinues 9 13.5'

Dark brown-dark gray silty CLAY. Slightly Bottled. Trace of very fine
grain sand. Dry.

S«M as above to 17'.
4" layer of gray fine grain sand 9 17-17 1/3'. Dry. Then dark gray
SILT. Trace of very fine grain sand. Dry.

Dark gray very fine grain SARD. Trace of silt. 2* gray silty clay
layer • 19-.
Then light gray fine to nediusi grain SAND. Dry.

Brown aediuB grain SARD. Trace of coarse grain sand and saall gravel.
Dry.

Sasie as above.

Sasie as above.

Saae as above. Wet.

E.O.B. 9 35'.



Project Haste
Project Ho.

Dead Creek
XL 3140

Date Prepared 2-11-T7
Prepared by Tim Ma ley

Depth (ft) Description

P-2

•B
1O-

IS-

20-

25-

m mmmm
m
•

4O

FIU

BROWN
FINE - MED
SAND

Boring/Well Ho.
Location Site F
Owner

P-2

IEPA
HATop of Inner Casing Kiev. _________

Drilling firm Ton drilling ~
Driller Jerry Hasaion____________
Start t Completion Dates 2/11, 2/11/67
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4" I.D.
hollow step augers

NKU. DATA

Role Dia>. 8 in.
Boring Depth 40.0 ftT
Casing and Screen Diasu
Screen Interval _
Screen Type _____
Stickup ________
Well Type ______
Well Construction:

Filter Pack __
Seal ______'
Grout
Lock No.

TEST DATA

Static Water Blev. __
Static Water Elev. __
Slug Test Yes
Test Date -~

Date
Date

Ho

Hydraulic Conductivity
Other

WATCH QUALITY

Saaples Taken
No. of Saaple* _
Types of Saoples

Yei No X

Date Saapled
Saaiplers
Saaples Analysed for

Split Saaples
Recipient __

Yes No

Cos ents

Ground elev. 423.62



Sit* Dead CreekSite-P Boring/Well Bo. P-2

Sample Depth Bio* Count Description

1 - 2.5

3.5 - 5

6 - 7.3

8.3 - 10

11 - 12.3

13.3 - 15

16 - 17.3

IS. 5 - 20

21 - 22.5

23.5 - 25

26 - 27.3

26.5 - 30

33.5 - 35

3S.S - 40

6-6-7

3-3-7

3-4-4

2-6-6

5-5-7

7-7-8

4-3-14

6-6-8

6 - 50/3

10-6-28

3-3-5

6-9-12

7-11-10

7-12-14

Crushed limestone on surface.

PILL consisting of black-brown sandy CLAY, with various debris including
paper and plastic products, wood chips, slag, small gravel, fine to
coarse grain sands, and brick fragments. Dry.

Same as above.

Sane as above.

Sam as above.

Sane as above.

Saate as above.

SasM as above. Moist.

Save as above.

Sasie as above. Spoon refusal.

Sane as above. Poor recovery.

Mo recovery. Probably same as above.

PILL apparently discontinues 9 28'.

Dark gray fine to Bediua grain SAND. Hoist.

Brown aediuM grain SARD. Wet.

Dense brown fine to aediua SARD. Wet.

E.O.B. 9 40'.



Dead creek
IL 3140

Project Ha»e
Project Ho.
Date Prepared I-ll^TT
Prepared by Tim Ma ley

Depth (ft) Description

P-3

IVVVVVVVVVVVVVVVVVV

' f r FILL

10-

yyyyyyyyy

Boring/Well Ho. _
Location Site P
Owner

P-3

IIPA
Top of Inner Casing Elev. HA
Drilling Pir» POK drilling
Driller
Start

Jerry Hasaaon
t Completion Dates 2/11

Type of Rig Mobile B-<1

Method of Drilling 3 3/4" I.D.
hollow iteai auqect

Hole Dia». S in.
Boring Depth30.0 ft.
Casing and Screen Diaa.
Screen Interval _
Screen Type _____
Stickup ________
Well Type __^__
Well Construction:

Filter Pack __
Seal ________
Grout
Lock Ho.

Static Water Blev. __
Static Water Elev. __
Slug Teat Tes
Test Date

Date
Date

Ho

Hydraulic Conductivity
Other

MATE* QUALITY

Saaples Taken
Ho. of Saaples
Types of Samples

Tes Ho

Date Saapled
Samplers
Samples Analysed for

Split Saaples
Recipient __

Tes Ho X

Coaawnts

Ground elev. 419.36



Sit* Dead Creek Site-P Boring/Well Ho. P-3

Sanple Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

S.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

7-9-12

3-3-30/6

3-3-6

6-18-33

12-12-13

5-7-15

6-17-17

5-7-9

4-6-9

3-3-5

4-10-8

5-9-11

Black cinder fill on surface.

PILL consisting of black and brown sandy clay with various debris
material including paper products, wood chips, cloth, tin, rubber, slag,
cinders, crushed limestone, an off-white crystalline substance, hay, and
fine to coarse grain sand. Dry.

PILL - sasw as above.

PILL - sasw as above.

FILL - sasw as above.

PILL - poor recovery. Strong Both ball (naphalene) odor.

Mo recovery.

PILL - sasw as above.

Pill discontinues • appro*. 16.5'.

Oray silty very fine grain SARD. Dry.

Brown fine grain SAND. Dry.

Sasw as above.

Sasw as above. Moist.

Saae as above. Wet.

Sasw as above. Wet.

B.O.B. • 30'



Dead Creek
IL 3140

Project Name
Project Bo. __
Date Prepared 2-12-*7
Prepared by Tim Maley

Depth (ft) Description

P-4

O—1YVVVV¥

•it
10-

18-

2O-

FIU.

BROWN
FINE - MED
SAND

Boring/Hell Mo.
Location Site P~
Owner

P-4

I1PA
HATop of Inner Casing Blev

Drilling Firm Pe« drilling
Driller Jerry Hammon_______
Start & Completion Dates 2/12,
Type of Rig Mobile B-C1

2/12/S?

Method of Drilling 3 3/4* I.D.'
hollow «te» augers

in.Role Dlast.
Boring Depth 35.0 ft~
Casing and Screen Diaa.
Screen Interval __
Screen Type _____
Stlckup ________
Well Type ___^__
Well Construction:

Filter Pack __
Seal ________
Grout
Lock No.

Static Water Blev. __
Static Water Blev. __
Slug Test Tes
Test Date

Date
Date

Ho

Hydraulic Conductivity
Other

WJkCTBi QOKUTT

Samples Taken
No. of Saaples _
Types of Sanples

Yes No X

Date ______
Samplers
Samples Analysed for

Split Samples
Recipient ___

Tes No

Coanents Subsurface soil samples
from boring 0-10' and 25 - 35'
analysed for H3L compounds.

Slight organic odor.

Ground elev. 424.65



Sit* Dead Creek Site-P Boring/Well Bo. p-4

Sanple O«pth Blow Count Description

I - 2.3

3.5 - S

6 - 7.5

•.5 - 10

II - 12.5

13.5 - IS

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

31 - 32.5

33.5 - 35

3-3-5

4-9-8

3-4-6

5-7-22

6-7-7

2-9-5

7-14-19

2-10-2

13-27-17

4-6-8

3-4-4

5-10-10

3-6-10

5-10-13

Pill naterial on surface.

PILL consisting of dark brown-black silty clay; SOB* crushed linestono,
••all gravel, and fine to nediun grain sand.

FILL - sane as above with store debris siaterial including paper products
and wood chips.

FILL - sane as above.

PILL - sane as above.

PILL - poor recovery.

Ho recovery.

FILL consisting of brown silty CLAY. SOB* nediun-coarse grain sand and
snail gravel. Trace of a pale yellow solid (hard and brittle) substance.
Dry.

PILL - sane as above. Trace of paper products and wood chips.

FILL -, sane, as above with additional debris including asphalt, slag,
crushed linestone, wire, and gravel.

FILL - sane as above.

Fill discontinues at approx. 26'.

Brown fine grain SAND. Trace of silt. Hoist.

Sane as above. Wet.

Brown fine to nediun grain SAND. Wet.

Sane as above. Trace of coarse grain sand. Wet.

E.O.B. 9 35'



Project Has*
Project Ho.

Dead Creek
IL 3140

Date Prepared 3-12-17
Prepared by Ti» Haley

Depth (ft) Description

P - 5

•I
1O-

15*

2O-

FILL

mmmmmvmvmmm
BROWN
FINE -MED
SAND

Boring/Well Ho. _
Location Sit* P
Owner

P-3

XBPA
Top of Inner Casing Kiev. HA
Drilling rir» re« drilling_______
Driller Jerry lUaaon____________
Start fc Conpletion Dates 2/13, 2/12/97
Type of Rig Mobile B-61___________

Method of Drilling 3 3/4* I.D."
hollow stea augers

Hole Diaai. 8 in.
Boring Depth 35.0
Casing and Screen Diaa.
Screen Interval _____
Screen Type _________
Stickup ____________
Well Type __________
Well Construction:

Filter Pack ______
Seal ____________
Grout
Lock No.

Static Water Elev. __
Static Water Kiev. __
Slug Test Tes
Test Date

Date
Date

Ho

Hydraulic Conductivity
Other

mm QOKLZTT
Samples Taken
Ho. of Saaples _
Types of Saaples

Tes No X

Date Sanpled
Samplers ___
Samples Analysed for

Split Samples
Recipient __
CO!

Xes Ho X

nts Subsurface sell saaples
fro» boring 10 - 25' analysed for
H8L cosrpounds.

Slight organic odor

Ground elev.422.99



Sit* Dead Creek site-P Boring/Well Wo. P-S

Saaple Depth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18.5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

24.5 - 30

31 - 32.5

33.5 - 35

Oraii field area on turtle*.

4-5-7

4-3-4

1-2-1

1-1-2

2-2-2

1-1-2

1-1-1

1-1-4

1-2-3

2-4-7

2-4-6

2-4-5

6-7-8

7-11-13

FILL consisting of loos* brown-black silty clay with crushed liMston*,
brick fragments, sand, and snail gravel. Dry.

FILL - sane as above with slag and cinder material.

FILL - sasw as above.

FILL consisting of brown-red silty clay. Mottled. Son* mdiua grain
sand and snail gravel.

FILL consisting of brown silty CLAY.

FILL - sane as above.

FILL consisting of brown silty CLAY. Trace of fine grain sand. Moist.

FILL - saae as above. Trace of saall gravel and asphalt.

FILL - save as above. Mottled.

Fill discontinues t approx. 23'.

Light brown fine to aediu» SARD. Dry.

Light brown fine to sndiua grain SAND. Trace of silt. Dry.

Brown fine grain SAND. W*t .

SIB* is above. Trace of coarse grain sand. Wet.

Sane as above. Trace of coarse grain sand and s»ill gravel. Net.

E.O.B. t 35'



Project Name Dead Creek
Project No. IL 3140
Date Prepared 1-19-87
Prepared by Tim Malay

Boring/Well Mo. _
Location Site Q
Owner IBPA

Q-l/BB-06

Depth ( f t ) Description

EE-06

Top of Inner Casing flev. 423.31
Drilling Pirn POK drilling_______
Driller Jerry Hasaon____________
Start t Completion Pate» l/19-l/19/»7
Type of Big Mobile B-61_________

Method of Prilling 3 3/4* I.D.
hollow stesi auger»

Hole Dia». I in.
Boring D e p t h 3 5 ft.

FILL
Casing and Screen Dtasu 3 in.
Screen Interval 28 - 33 ft.
Screen Type stainless steel 0.01* slot
Stlckup 2.7"7t.
Well Type monitoring
well Construction:

Filter Pack 33 - 26 ft._______
Seal _
Or out

26 - 24 ft.
5 ft. to surface

2134

GRAY CLAY

GRAY SILT

Lock No.

Static Water Blev. 393.53 Date 3-26-87
Static Water Blev. 3*4.42 Date 3-11-87
Slug Test Yes X Ho___
Test Date 3-11-17
Hydraulic Conductivity 2.2iT
Other pH - 7 . 0 _ _ _ _ _

10 c»/»ec

Cond. - 4400 umhos Temp.
Tellovish, turbid

WOOL QOAUTT

Siaples Taken Yes X
Bo. of Saaples 1 round ______
Types of Saaples groundwater

No

GRAY
FINE -MED
SAND

Date Saapled
Samplers E

3-16-S7

Samples Analysed for HSL eo»pound»

Split Samples
Recipient __

Tes NO X

Cos ents

Slight odor



Site Dead Creek Site-Q Boring/Well Bo. Q-I/We 11 118-06

Saapl* Depth Blow Count Description

1 - 2.5

3.5 - 5

C - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

16 - 17.5

18/5 - 20

21 - 22.5

23.5 - 25

26 - 27.5

28.5 - 30

31 - 32.5

33.5 - 35

9-20-22

8-15-12

5-9-3

3-6-2

1-3-13

4-3-2

3-5-7

2-4-4

5-5-9

1-2-2

3-7-11

5-6-6

3-8-11

1-3-6

Black cinder fill on surface

FILL consisting of black-gray silty clay with asphalt, cinders, sand, and
gravel. Dry.

FILL - sain as above.

FILL - sane as above. So»« wood chips.

FILL - sane as above. With increased aaount of debris including traces
of rope, paper products, wood chips, and black stained sand.

FILL - sam as above.

FILL - sasw as above. Fill discontinues 9 appro*. 14' then dark gray
silty CLAY. Hoist.

Oray silty CLAY. Hoist.

Oray sandy SILT. Trace of very fine grain sand. Dry.

Sane as above .

Dark gray very fine grain SARD. Some silt. Wet.

Light gray fine grain SAND. Trace of silt.

Oray SILT. Trace of very fine sand. Wet

Sasie as above, (tore fine grain sand. Wet.

Saste as above.

B.O.B. • 35'



Project Hame Dead Creek
Project Ho. IL 3140
Date Prepared 1-20-87
Prepared by Tim Matey

Depth ( f t ) Description

EE-07

10-

18-

2O-

FILL

GRAY CLAY

GRAY SILT

30-

38-

38

GRAY
FINE -MED
SANO

Boring/Well No. _
Loot ion Site Q
owner IEPA

Q-2/M-07

Top of Inner Casing Kiev. __
Drilling Firm fo« drilling'
Driller

4237M

Jerry Has
Start t Completion Dates 1/20-1/20/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4* iTpT
hollow stem augers. Rotary

Hole Diam. « in.
Boring D e p t h 3 8 ft.
Casing and Screen D i a m . .
Screen Interval 32.5 -T .5 ft.
Screen Type stainless steel 0.01* slot
Stickup 1.66 ft.
Well Type •onitorinq
Hell Construction:

Filter Pack 37.S - 29 ft. natural
Seal 29 - 27 ft.
O r o u t 6 ft. to surface
Lock tio". 5513

TEST DATA

Static Hater Kiev. 39S.48 Date 3-26-17
Static Water Kiev. 384.72 Date 5-ll-«7
Slug Test res X Ho___
Test Date 5-12-87 ________
Hydraulic ConductivityO.95 « IQ^em/sec
other __

Samples Taken Yes X Ho_
Ho. of Samples 1 round ___~
Types of Samples greundwater

Date Sampled
Samplers E

3-16-87

Samples Analysed for HSL compounds

Split Samples
Recipient ___

Tes No X

Cos •nts



Sit* Dead Creek 8ite-Q Borlng/W»ll Ho. Q-2/Mell IKE-07

Saaple Depth Blow Count Description

3.5 - t

8.5 - 10

13.5 - 15

IS. 5 - 20

23.5 - 25

28.5 - 30

33.5 - 35

36 - 37.5

HA

HA

33-10-8

5-8-13

3-4-3

5-10-13

6-6-13

-

Black sandy CLAY with gravel »nd cinders. Pill en surface.

FILL - spoon refusal (possible rubber tire)

Ho recovery.

PILL - poor recovery. Appears to be various debris including paper
products. Pill discontinues 9 approx. 17'.

Oray silty CLAY. Trace of very fine grain sand. Dry.

dray silt. Trace of very fine grain sand. Moist.

Oray fine grain 9AHD. Moist.

Oray fine to Medium -grain SARD. Wet.

Sane as above.

E.O.B. 9 38'



Dead Creek
IL 3140

Project »•»•
Project Ho.
Date Prepared 1-2T-T7
Prepared by Ti» Maley

Description

EE-08

40

mB

FILL

GRAY CLAY

GRAY
FINE -MED
SAND

Boring/Well Ho.
Location Site Q*
Owner IKPA

Q-3/K-08

421.14Top of Inner Casing Kiev ________
Drilling rir» fo« drilling_______
Driller Jerry Hasten__________
Start t Completion Dates 1/31-1/21/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4* I.D.'
hollow sten auger*

Hole Di«». B in.
Boring D e p t h 4 0 ft.
Casing and Screen Diaa. 2 in.
Screen Interval 33 - 38 ft.
Screen Type stainless steel 0.01* slot
Stickup l.Ii~ft.
Hell Type •oniterinq
Mell Construction:

Filter Pack 38 - 30 ft.________
Seal 30 - 21 ft.
Orout 2»-2< ft and a ft to surface
Lock Ho. 2834 _______ ____

Static Water Kiev. 398.78 Date 3-26-87
Static Water Kiev. 392.92 Date 8-11-87
Slug Teat Tes I Mo___
Test Date 5-13-87________
Hydraulic Conductivity1.06 K 10^c»/sec
Other

Samples Taken
No. of Samples ___________
Types of Sanples groundwater

QOKUTT

Tes »
1 round

Ro

Date Saapled 3-16-87
Samplers K t K
Sanples Analysed for HSL ce»pounds

Split Staples
Recipient __

Tes Ho X

Cos ants



Sit* Dead Creek 3ite-Q Boring/Well »o. Q-3/Vell IBE-Q8

Sample Depth Blew Coumt Description

3.5 - 3

8.S - 10

13.5 - 13

IB. 5 - 20

23.5 - 25

21. 5 - 30

33.5 - 35

38.5 - 40

1-1-2

1-0-1

1-0-0

2-3-4

2-3-7

2-2-4

3-6-13

8-20-30

Brown-black-gray silty clay PILL on lurface.

PILL consisting of black SILT. Trace of fine grain sand and black
cinders. Thinnly laminated and crumbly.

Same as above. Moist at 9'.

Same as above. Wet. Fill apparently discontinues 9 approx. 17'.

Dark gray silty CLAY. Dry.

Same as above. Some mottleness. Moist at 25'.

Same as above.

Oray fine to medium grain SARD. Wet.

Same as above.

B.O.B. 9 40'



Project Name Dead Creek
Project Ho. IL 3140
Date Prepared 1-21^87
Prepared by Tim Maley

Depth (ft) Description

EE-09

FILL

GRAY
FINE-MED
SAND

Boring/Well Ho. _
Location Site Q
Owner

Q-4/BB-09

ICPA
Top of Inner Casing Blev. 415.40
Drilling Firm Fo« drilling_______
Driller Jerry Hamaton___________
Start t Completion Datea 1/21-1/21/87
Type of Rio Mobile B-el_________

Method of Drilling 3 3/4" I.P.
hollow stem augera______________

Hole Diam. 8 in.
Boring D e p t h 3 3 ft.
Casing and Screen D i a m . 2 in.
Screen Interval 28 - 33 ft.
Screen Type itainlaaa ateel 0.01" (lot
Stickup 2.02 ft.
Hell Type Monitoring
Well Construction:

Filter Pack 33 - 19 ft. natural
Seal _
Grout'

19 - 17 ft.
17 ft. to surface

2834Lock Ho.

Static water Ilev. 39S.24 Date 3-26-87
Static Water Blev. 3*5.83 Date 5-11-87
Slug Test Tes X Ho
Test Date 5-13-87 __________
Hydraulic Conduetivity6.»b~i
Other pH - 5.8_______
Cend. • 1700 uahes Teap. - 62* F

WAR* QUALITY

Samples Taken
Ho. of Saaplci _____________
Types of Saaples qroundwatef

Ho

Date Sampled 3-16-87
Saaplera B t 1_____
Samples Analysed for H3L compounds

Split Samples
Recipient __

Tes HO

Comments



Site Dead Creek 3ite-Q Boring/Well He. Q-4/*ell tKB-09

Saaple Depth Blow Count Description

3.5 - 5

«.S - 10

13.3 - 15

IS.5 - 20

23.3 - 25

28.3 - 30

7-17-12

1-0-1

9-14-17

1-2-5

2-3-12

Brown-black silty CLAY FILL on surface. Trace of paper products and
sand.

No recovery - PILL

PILL consisting of brown-black SILTY CLAY with io»e slag gravel, brick
fragments, and broken glass.

PILL - saae as above. Mostly black cinders, slag gravel, sand, and silt.
Fill discontinues 9 approx. 16'.

Gray to dark gray fine to mdiuBi grain SARD. Hoist.

Sasw as above. Wet.

Sam as above.

E.O.B. 9 33'.



Project Naae
Project Ho.

Dead Creek
IL 3140

Date Prepared 1-22-17
Prepared by Tim Maley

Depth ( f t ) Description

EE-10

1O

FILL

GRAY
FINE -MEO
SAND

Boring/Well No. _
Location Site Q
Owner IBP*

Q-5/BE-ie

Top of Inner Casing Blev. 419.40
Drilling rir« FOK drilling
Driller Jerry Haaaon___________
Start t Completion Datea 1/22-1/22/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4* I.D.
hollow »te» auger.*

Hole Diaa. 8 in.
Boring Depth 35 ft.
Casing and Screen Diaa.2 in.
Screen Interval 27.5 - 32.3 ft.
Screen Type stainless steel 0.01* slot
Stickup 2.TTt.
Well Type aonitering
Well Construction:

Filter Pack 32.5 - 25 ft.______
Seal 25 - ?3 ft.
Orout 6 ft. to surface

2*34Lock No.

Static Water Blev. 395.37 Date 3-26-»7
Static Water Blev. 395.44 Date 5-11-87
Slug Test Tea___ Ho X
Test Date
Hydraulic Conductivity
other pH » 6.8____ _______
cend. - 3800 uabos Teap. - 60° F
turbid

Saaples Taken
No. of Saaples _____________
Types of Saaples greundvater

QOkLITT

Tes X
1 round

No

Date Saapled _
Samplers E t

3-16-87

Saaples Analysed for 83L co-pounds

Split Saaples
Recipient __

Tes No X

Coaaents Strong hydrocarbon odor



Sit* Dead Creek Site-Q Boring/Well Mo. Q-5/Hell IKE-10

Suple Depth Blow Count Description

3.5 - S

8.5 - 10

13.5 - 15

18.5 - 20

23.5 - 25

28.5 - 30

33.5 - 35

3-37-7

2-4-2

HA

HA

HA

4-4-4

22-20-22

FILL Materials on surface.

FILL consisting of black clayey sand with some black cinders, fly ash,
wood chips, and fine to coarse grain sand. Dry.

Saae as above.

No recovery. Possible rubber tire.

Ho recovery - fill apparently discontinues S 22'.

Ho recovery.

dray fine to aedius) grain SAND. Met.

Sam as above.

E.O.B. 9 35'



Dead Creek
XL 3140

Project Maate
Project Ho.
Date Prepared
Prepared by Tip lUley

Depth (ft) Description

EE-17

i Vi Vi •IMH:

20-

28-

30-

4O-

FILL

BROWN SILT

BROWN
FINE SAND

4S: il i i1 HI

BROWN
MEDIUM SAND

Boring/Well Mo. _
Location Site Q
Owner IGPA

Q-6/BE-17

Top of Inner Gating Blev. 423.06
Drilling rira FOK drilling_______
Driller Jerry Hamon_____ ____
Start t Coapletion Date» 2/6/87,2/6/87
Type of Rig Mobile B-61__________

Method of Drilling 3 3/4' I.P.
hollow «tea auqer» and rotary

Hole Dia«. 8 in.
Boring D e p t h 4 3 ft.
Caiing and Screen D i a « . 2 in.
Screen Interval 38 - 43 ft.
Screen Type »tainle«» tteel 0.81* «lot
Stickup 1.06 ft.
Well Type aonitering
Well Construction:

Filter Pack 43 - 34.5 ft.______
Seal 34.5 - 32.5 ft.
Grout
Lock K

32.5 ft. to surface
2834

Static Water Kiev. 384.97 Date 3-26-87
Static Water Blev. 3f6.26 Date 5-11-87
Slug Te«t Te«____ »o I
Test Date _______ _____
Hydraulic Conductivity
Other PH - 7.0

I. • 1500 iCond. u»ho« Teap. 56* r

Sanplei Taken Ye« x
Ho. of Saaple* 1 round___
Type* of Saaplei groundwater

Mo

Date Saapled 3-16-87
Samplers E t I
Saaplei Analysed for HSL coBpoundT_

Split Saaple*
Recipient ___

Yes Ho

Couentf

Background location



Sit* D*ad Creek 3it*-Q Boring/W*ll Bo. Q-6/W*ll tEE-17

mmflf D*pth Blow Count Description

1 - 2.5

3.5 - 5

6 - 7.5

8.5 - 10

11 - 12.5

13.5 - 15

IS. 5 - 20

23.5 - 25

28.5 - 30

33.5 - 35

38.5 - 40

5-6-6

3-3-5

12-20-22

13-20-40

6-9-5

4-4-5

4-4-7

9-18-20

10-15-19

11-14-20

12-14-16

W*ll vegetated fill on surface.

PILL consists of brown silty CLAX. Trace of fin* grain sand.

FILL consisting of dark brown silty CLAY and brown fin* grain sand.
Layered. Dry.

FILL consisting of brown very fin* grain SAND. Some silt. Dry.

FILL consisting of brown silty clay and fine grain sand. Trace of coars*
grain sand and brick fragments.

FILL consisting of brown Bedim to coars* grain SAND. Trace of saall to
large gravel and crushed liaestone. Dry.
Fill discontinues f 14*.

Brown SILT. Trace of very fine grain sand. Dry.

Light brown fine grain SAHD. Dry.

Saste as above.

Light brown Bediua grain SAND. Trace of coarse grain sand and ssiall
gravel. N*t • 30' .

Saa* as above.

San* as above.

E.O.B. 0 43*.



Project Haato
Project Ho.
Date Prepare?
Prepared by

Depth (ft)

Dead Creek
IL 314(

2-9-1
Tisi Hal

1
17
Ley

Description

EE-18

10-

15-

20-

25-

3<H

OW::

SI

FILL

BROWN AND
GRAY SILT

BROWN AND
GRAY FINE - MED
SANO

Boring/Well Ho.
Location Sit*
Owner

Q-7/EB-H

I SPA
Top ot Inner Casing Kiev. 419.54
Drilling Pirn To« drilling_______
Driller Jerry ttana>en___ ____
Start t Completion Dates 2/9/17,2/9/»7
Typ« of Rig Mobile B-61_________

Mothod of Drilling 3 3/4'
hollow it«a •uq««. Rotary

Hol« Oimm. • In.
Boring txpth 43.5 ft~
Casing and Scr**n Ola*.
Scr*«n Interval 38 - <T"

in.
t.

Screen Type stainless steel 0.01* slot
Stickup 1.3T1 t._______________
Well Type son. lor ing
Well Construction:

Filter Pack 43 - 27 ft. natural
Seal 27 - 75 ft.
Orout
Lock I

JF ft. to surface
2134

Static wator Blov. 395.10 Oat* 3-26-17
Static Wator Blov. 396.26 Dato S-ll-17
Slug T»«t To*____ Bo X
Teat Dato
Hydraulic Conductivity
Other High oil content, strong odor

Samples Taken
Ho. of Sanplea
Types of Sasglea groundwater

QUALITY

Tea I
1 round

Ho

Date Saapled
Sampler* B
Saaples Analysed for HSL coapounda

Split Samples
Recipient ̂ ^

Tea Ho X

COI •nta

43.5



Sita Daad Craak Sita-Q Boring/Wall mo. Q-7/Wall IEB-16

Saapla Dapth Blow Count Daacription

18.5 - 20

23.5 - 25

28.5 - 30

33.5 - 35

38.5 - 40

10-17-24

4-4-5

3-5-8

4-6-10

3-5-10

Black clndar fill on aurfaca.

Straight drill to 20'.

Stratigraphy saquanca baaad on augar cutting*.

0-18' PILL consisting of black clayay SAND with soaa black cindars, slag
Mtarial, plaatic and papar products, and wood chips.

Dark brown - dark gray SILT. Traca of vary fina grain sand. Hoist.
Rust color and oil-lika staining. Laainatad.

Sana as abova.

Brown fina to •adiuat grain SAND. Mat.

Sam as abova.

Bacosias gray. SasM as abova. Traca of eoarsa grain sand.

E.O.B. 9 43.5'.



Project Ham Dead Cr*«k
Project Ho. IL 3140
Oat* Prepared 2-10-J7
Prepared by Ti» Malay

Depth ( f t ) Description

EE-19

if Mi:

M';•:•::: MM FILL

1O-

15-

20-

25-

30-1

3SH

ii

BROWN AND
GRAY SILT

40H

Boring/well Ro. _
Location site Q
Owner IBPA

Q-8/BB-19

Top of Inner Casing Kiev. 423.22
Drilling Firm Pom drilling_______
Driller Jerry Haaaaon__________
Start t Coapletion Dates 2/10,2/10/87
Type of Rig Hobile B-61__________

Method of Drilling 33/4" I.D-
hollow «t«» augers, notary

Hole Dia». S in.
Boring d e p t h 4 3 ft.
Casing and Screen D i a » . 2 in.
Screen Interval 37.3 - 42.S ft.
Screen Type stainless steel 0.01" slot
Stickup 2.1 ft.
well Type aenitoring
Well Construction:

Filter Pack 42.5 - 29 ft. Natural
Seal 29 - 27.5 ft.
Grout 27.5 ft. to surface

"5131Lock Ro.

Static Water Kiev. 399.27 Date 3-26-17
Static Water Kiev. 403.24 Date >-!!-«7
Slug Test Yes___ Re X
Test Date ______
Hydraulic Conductivity
Other Duplicate of DC-qw-07

warn QUALITY
Saaples Taken Yes X
Ho. of Saaiples 1 round
Types of 3«»pl«« groundwater

No

Date Saapled 3-16-17
Samplers E * B
Saoples Analysed for HSL compounds

Split Saaples
Recipient ^^^

Tes Ro X

Cosaents



site Dead creek site-q Bering/Wall Bo. Q-8/Vell IEE-19

Saaple Depth Blow Count

28.5 - 30

33.5 - 35

38.5 - 40

8-12-15

8-13-18

7-10-14

Description

Spent coal coke in pilaa on surface.

Straight drill to 30'.

Stratigraphy sequence baaed on auger cuttings.

0-20 PILL consisting of black cinders, slag grsvel, and Cine to coarse
grain sand. Dry. Fill probably discontinues 9 approx. 20'.

20-28.5 Brown-gray SILT. Trace of clay.

Oray very fine grain SAHD. Trace of silt.

Sasm as above. Trace of coarse grain aand.

Saaie as above.

E.O.B. • 43' .



APPENDIX C

AIR SAMPLING PLOW VOLUME CALCULATIONS
AND CALIBRATION DATA



High Volume Sampler
Calibration Data



CALIBRATOR
ORIFICE

for
HIGH VOLUME AIR SAMPLER

CERTIFICATE
of

CALIBRATION

SERIAL NO.

GENERAL METAL WORKS INC.
83« BfuoaerowN HOADIVILLAGE OF cteves. omo «SOB/ rec. 513-941-2229



(7) and (8) are corrected to
(13) 760 mm of Hg (29.92 in. of Hg)
(14) 25-C(77-F)

CALIBRATION WORK SHEET

Run
Point
No.

1

2

3

4

5

6

7

=»K.

(2)

Elapsed
Time -At

Min.

ttttH

^r.m
3. ^>'5G>
.2 .ofp'o
^.53^

(3)

Initial
Volume

Vm
M3

1
|

I

,

{

(4)
Meter
Inlet
Static

Pressure • AP
in. of Hg

6.1

0.*

6.£>
b. &
/ • o

(5)

Standard
Volume
VSTD

M3

/.Ol^

| .606

0.11S
n.^f
O.^ST

(6)
Calibrator
Orifice
Static

Press. AH
in. of H2O

a.o
5.5
«.5

//.5
fl.S

(7)

Flow Rate
. QSTO

M3/mjn.

n 1^5
O.2^|

0.^7

Q 5%
ft.^as

(8)

Flow Rate'

ft3/min.

^ J

/5 .^
/0-5
I2.\

/3.7

For application see ref . 1

fa p_) f"6.58\
T VPSTD^ V T! y

—

Calibration performed by:

(9)

(10)

Pi* ^

Tt- &1*

BH-

1. /̂  innfUg Rn»t« M.t.r Mo • /"TO"? 9U»*T

Calibrator Orifice:
•F + 458 Sfl - * Mori.1 M« • GMU) -^fO

^ * <W,ri»IMn- *15'C

iCO<o fcrou(i6

/
Date o* Catilxat'o"' L I(® IG£&

Oa*« placed in $•"*'<»•
(To be noted by u«er)

EQUATIONS

*STD

(3) (9) - (4) (14)

(13) (10)

' 152-
At
(5)

(2)

M3 x 35.31 - Ft3

For additional information consult:
1. The Federal Register. Vol. 47. No. 234. pp. 54896-54921. December 6.1982

Notes: 1. ERA recommends calibrators should be recalibrated after one year of field use.
2. Copies of this calibration art not kept on file.

1/8S



Ill
OC

</>to.uioc
Q.

o
H

O I
•rO
O
<c
CD

• cfm (7) or Og ,̂ - M3/min. (8)
FLOW RATE THIS PLOT IS IN (check one)

cfm \/
M3/min._______
They are NOT EQUIVALENT



J

X<J

1.0

70
1.4

Qsro - cfm (7) or Qgnj - M3/min. (8)
FLOW RATE

80 90 100
1.6 1.8 2.0

THIS PLOT IS IN (check one)
cfm ^______
M3/min.______
They are NOT EQUIVALENT

For application see
ref. 1



oe
LU

8

LU
Q 4

STANDARD ORIFICE GRAPH

1 1 1 1 i i ii iii
2 4 6 8 1 0 1 2 1 4

FLOW RATE - CUBIC FT



TRANSFER ORIFICE GRAPH
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Attachment A Page: 5 of 7

GMW MODEL PS-1 CALIBRATION FORM

Name: A. se^+u.__________•_ Date: 7/;s/f7

Site Address:

PS-1 Shelter No.: >£>£ -/_____ Station Pressure;
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APPENDIX D

ANALYTICAL RESULTS



Explanation For Analytical Data Summary Tables

All ground water results in ug/1.
All soil/sediment organic results in ug/kg
All soil/ sediment inorganic results in mg/kg

For sample location headings, the following qualifiers are used

+ Denotes blank samples.
* Denotes duplicate samples.
^ Denotes that sample was not analyzed for the

compounds listed.

For chemical results, the foiling qualifiers are used

B Compound detected in blank samples .
J Estimated value . Result is less than the

specified detection limit, but greater than zero,
E Estimated value. Concentration detected exceeds

the calibrated range.
C Fesult confirmed by GC/MS.
* Duplicate analysis not with in control limits.
R Spike sample recovery not with in control limits .



J
Nittr Voljdln

SITE SITE I YTTEI S1TTQ SITE I SITED SITE! SITED SITEt SITE I SITE K S I T E D SITE H SITE H SITE E SITE 6

I1-: ,.._

SMH.E NUMER
HELL NUHKR
MIE SMPLEI

IC-W-01
EE-04
Mi-17

K-SN-02
EE-07
3-14-87

K-W-OJ
EE-09
3-14-87

OC-W-04
EE-10
3-14-67

K-SH-0)
EE-17
3-14-87

DC-6N-M
EE-08
J-14-B7

K-W-07
EE-19
3-14-17

K-aiHM 1
EE-19
3-14-87

DC-SK-09
EE-18
3-14-17

0C-6H-IO
EE-01
3-17-87

K-W-11
EE-M
3-17-87

DC-HH2
EE-03
3-17-87

OC-6H-13
EE-04
3-17-87

OC-H-14
EE-6101
3-17-87

OC-GM-15
EE-GIC;
M7-87

1
2
J
4
J
4
7
8
7

10
11
12
13
14
I>
14
17
II
If
20
21
22
23
24
25
24
27
28
29
30
31
32
33
34
3}

CkloroMtkm
IrMOMlkMt
Vin.l ChloriJ.
CMoroithMi
HetkyltM Chlorite
Ikttom
Cirko* tiwilfid*
l.l-Dicklorottknt
l.l-9ickloroftki*t
trmf-1.2-licklorMtkMt
Cklwotori
1-2-8icklorottkMi
2-MniOM IKK)
1,1,1-TricklKMtkM*
CirkM Tttrxklorifc
Vinyl fcittli
IrMriicklwMttkM*

trMM-l,3-lickliroproftM
Tricklorwlkni
gibroMckloroMtkui
1.1,2-Tricklorottkro
Itninit
cii-I,3-BlckloroprofM»
2-CklormtM Vinyl Etktr
IroMfort

2-NiiMMi
TetracklorottktM
1,1,1,7-TttrKklorottkMi
TolutM
CklorekMtn*
nkvlbmzt**
Styrtnt
lotJl lyltfltt

15

I J

24

5 J

4 J
1 J
I 1

230

10 I 121

4 J
I i

III
23 I

400 I
41 J

2101
2200 U
7100 I

5000

170 U
140 J
f 10 U

3000

18 J
8 J

48 1 »J
8J

2 J

I J

1 J 1 J 1 J

3) 380 E

2000

2JO

450
1540

33 J

180

2000

790

410
1400

21 J

140

2000 i

2700 J
3500 J

1400 J
4700 J

1900

140 J

48 J
1400
210

44 J

4300

3400

7300
11000

120 J

2 J 1 J

2 J



Ground «»tir Volitiln

• i

\ ....

•::!

I

SITE SITEI ~K.MC SITE L

SMKE MM8E8 8C-NH4 8C-8M-17 » K-W-18
UEll MMER ££-€104 ' EE-CIOB
8A1E SMPLEO 3-17-87 3-17-87 3-18-87

1 CkloroottkMt
2 8rowwtkMt
J Vinyl Ckloridi
4 Cklorottkwo
5 ItttkyltM Ckloriit 58 1 M
4 kttOM 9M 14 8
7 Carlo* (iiHlfilt
8 l,l-8icklorottkni
9 1.1-llcklorottkMt

10 triM-l,?-8icklorottktM
11 Cklortfort 3 J 1 )
12 !-7-8itklorMtkiM
11 2-SvtnMM IKM
14 1,1,1-TricklorottkMt
19 Carta* TttracklorUt
14 Vinyl kttatt
17 8ro*ofickloroMtkMt
18 1,7-OickloroiroiaM
19 trMi-l,3-8icklorotropnt
20 IricklortttktM
21 8ikroMCkloroMtkaot
22 1.1.2-Tricklorottkint
23 Itnitni 1 J 1 J
24 cis-t,3-8ickIorotro»*M
29 2-Cklorottkvl Vinyl Ctktr
24 8roMlori
27 4-«ttk»l-2-tfitaiw»i
28 2-NtiMMt
29 TitrMklorottkni
10 1,1,2,2-TttrKklorottkMt
11 TolMM 3 i
32 CklortknitM 9 1 J 1 J
33 EtMktninw
34 Styrtnt
39 total Iyltn»»

SITES SITES -— imr mMt SITEI
8C-6K-19 8C-W-20 1 K-W-21 8C-8N-22 » OC-W-23
Ef-6107 EE-GI07 EE-4S EC-13
3-1B-87 3-18-87 3-18-87 3-18-87 3-23-87

110 U 250 8 2 M
420 8 9M 8 4 N 29 8

180 J 200 J
1 J

480 490

320 300

4100 3700 2 J 3 J_.. ...

1900 7200
4 )

420 350 14

7300 4300 2 J 4 J
3100 3100 1 J 2 J

43 J
50 J

280 240 J

SITE I SITE I SITE 1 SITE I

8C-6H-24 DC-6H-25 K-6K-24 OC-6K-27
EE-12 EE-6II2 EE-14 EE-15
3-23-87 3-23-87 3-23-87 3-23-87

9 J 74

94 J 2 J
40 8 IT 8 180 ; 10 8

10
120

190 310
110 J

270 4 J

50 28 1400 5

230 J

470

240
270 33 3100 130

1 J 190

41 J

SITE I SITE I

DC-GN-28 DC-GN-29 1
EE-li EE-12
3-23-67 5-:3-67

790 4 J

190 8 14 8

440

550 75

740 1 J
550 390

53 2 J

58

KM*:

3-23-S7

2 J
23 8



1
1 Crow* Ntttr Vclitiltt

SUE SITE 1 SITE 6 SUE 8 SITE C SUE C HANK SITE H SITE 1 SITE 0 SUE 0 SUE 0
»-'

SMFU NUIKII K-6K-31 K-6K-32 K-tN-33 K-tV-34 K-8N-I4* BC-6N-J9 • K-8H-U K-W-37 BC-W-38 K-6N-38* K-6K-31
«U MMBER EE-20 EE-ll EE-S104 EE-6102 EE-6102 EE-illO EE-S1M EE-21 EE-21 EE-22

ft

f t "
"

ft ' ' '
•'
1 '

ft '
'••
...

ft
in

ft
1

ft
'

ft ''
• '

ft
1 '

ft
• '

ft

9

•
ft "

r-

MTE SIMW.E8 3-23-87 3-24-87 3-24-87 3-24-87 7-14-87 3-24-87 3-24-87 3-24-87 3-24-87 7-14-87 3-24-87

CkloroMlkwt
BrMMttktM
Vinyl Cklwitt
ChlorwtkM*
HttkyltM Cklorid* . 440
ActtOM 2t 8 1708 8 210 7 IJ
C*rko« tiulfitft
1,1-Okklorottktnt
1,1-DukUrottkMt

10 trMi-I.MKklorottkMt 110
11 Ckltrotofi
12 1-2-BicklwottkMt
13 2-lutMOM IKK) 540
14 1,1,1-TricklorwtlMM 51 J
15 CtrkM TttrKkltrilt
14 Vinyl Iktlitt
17 IrModuklorowtkMt
18 l,?-8icklorotro*M*
1* trtM-l,}-BicklDr*profiM
20 TricklKOttknt 800
21 likroMCkloroMtk«M
22 I,l,2-Trickl»ro*tliMt

. . 23 le*jM» . . 440 1800
24 cit-l,3-8ickloro»roHM
25 2-CMoro*tkyl Vinyl Etktr
24 IroMfori
27 4-Ntll)rl-2-ptiitMO(.t 150
28 2-HttMOM
2« TtirMMoro*(hMt
30 1,1,2,2-TrtrKkltrottkMt
31 Tolumt 100 IJ 8JJ
32 Cklorobwimi 2500 1200 20
33 Etkylktitmt 840
34 Styrnt
39 Totil lylMti 400

2 J 44 J 52000
13 1 490 8 7 J 38000 8

1 ) 730 MO J
4000 J

4 U 13 1 42000
7800

83000

1 J 190 190000

270 I 38000

10000

170 8 15000
34 4 150000

4400 J

SITE 0 SUE 0 SUE 8 SITE 0 SUE 0

K-6H-3M K-SH-40 K-H-40A K-6M1 K-SK-41*
EE-22 EE-23 ££-23 EE-24 ££-24
7-14-87 3-24-B7 7-14-87 3-24-87 7-14-87

31000
34000 4 J 10

1700
14040

1800
2400

54000 £ 11 8
MOO

44000 E

190000 E ]0___ ...... JO.

28000

12000
1300 17 1 J

180000 E ) 8
840

2400 ... 1 J.



i §
S3R
at

r a 4
£

V JR

5 S

i

ig i

§

- S

VT8

= I

i ? *
£§R

IS? 51

3

e -

I

ris

VP R



6roun< Htttr Voliti ltt

SITE turn
SMPIE NUOER K-W-J7 <
HELL MMER
MTE SMPIEV 7-14-67

1 ChlorMttbmt
2 IroMMtkMt

.o, 3 Vinyl Ckleridt
4 CMorotthim
i Httkylnt Cklorite
i ftcttour
7 C<rbM litilfitft
8 l.l-»iclilorottl(»in
1 1.1-DicklorMthMi

10 triM-l,2-licklnrottkt*t
11 Ckloro<or»
12 1-2-tiCklXMtklM
I) 7-fctiMM (NEK)
14 1,1,1-TricklorittkiM
15 CirkM TttrKkloril*
U Vinyl tettitt
17

Uj IB I,7-lickl«ro»fOi*»t
|'..J If trMt-l,!-licklw*triV*M

Li 20 TricklorottkMt
I,,,' - 71 likroMckloromtkMt

| ..,.' 22 1,1,2-TricklorottkMt
|.,J 2! iMIMt
| r — - — — — 24 cis-l,3-IicMoropro»l*t

| ,.| 25 2-Cklorottkyl Vinyl Etbtr
lij U IrtMfori
|M 27 4-Htthyl-2-*MtMOM

|;,, 28 2-Ht<*noM
L 2V Tttrickl«rottkt«t
| .._...—. J(| I)|i2tZ.Tt,rK|,|ofotikMt

|'.. 31 lolumt
32 CklorottniMt
33 EtkylkMttM

|.i 34 StyrtM
!,, is lotil Mt*t<



6rourf fettr SniralitilM

•
•

£

A

•
•
£

•

•

•

£

*

A

H2
j

:
•
»
.0

it

„

,.

,,
,

f: ,

..,

"..

^

y/

.'u

„
,,

• (

(

; M
I

[— ~

—— - i
2
3... t

i
^
7
e
9

10
u
12
13
14
19
It
17
18
19
20
21.. . . ^

23
24— ...... jj
26
27
78
29

SITE " " " ~~ " 'SITE Q —— STTET " SITE I

SMPU NIMER K-W-OI 8C-8M-02 DC-H-05
Kll NUHKR EE-06 EC-07 CE-09
MTE SMPIEO J-16-87 3-16-07 3-16-87

PktMl ' -
ki((2-CklorHtkyl)ttktr
2-CklorofknMl
l,!-licklor(W*iMt
1,4-OickloroktftifM
8Mivl Altelwl
1,2-licklorokMiMt
2-MttkylfktMl
k>i(2-Cklora»ifrofyl| ttktr 3 )
4-Httkyl»ktM)l
N-Nitr«M-ii-8iyrefirlMiM
HcmckltrMtktiit
NitrtkMtMt
ItopkoroM
2-NilrtfktMl
2.4-liwtkrlfhnol i J
OMIOK Aciij 10 J
kii-l2-CMorNtkoir)MtkMt
7.4-lickl*roffc(Ml
1,2,4-TricklorakMini
Kt^ktktltM
4-CkloroMili«t 120
HtiKklirokuti4iMt
4-Ckloro-3-MthylyktMl
2-lk>tkylMfktlMlnt '
HnKklorMycloH*t''in*
1,4,1 TniUiinipluatl
2,4,S-Trickloropht*ol
2-Cklofoiu»ritt.«l«t

SITES silt » Silt 1 SITE 1

DC-6N-04 8C-W-OS K-CM-M K-CH-07
EE-10 EE-17 EC-08 EC-19
3-16-97 3-16-87 J-16-87 3-16-17

. — ...... .... nooooc

4 ) 2MOOE

4 220 J
460... M

190 J

14000 E

1900 C

41 I
14090 E

"

4100

SITE1

K-SD-08 1
EE-19
3-16-87

190000 E

33000 E

2SO
490
300
3M

23000 E

100 J

7800

14000 E

42 J
1 5000 E

MOO

SITE 8

OC-fll-09
EC-18
3-16-87

6100 E

2*00

70 J
180

7000
10 J

BJO

820

62
660

7600 E
390

70
4400

1800

SITE H

K-8H-10
EE-01
3-17-87

U

31 i
120

2600

560
26 J

a

140 J

580
2M

6400 E

21 i

140
27 J

SITE H SITEB SITE If' SITES "

SC-NMl K-W-12 DC-6K-13 DC-M-14
EC-02 EC-03 EE-04 EE-Slvl
3-17-87 3-17-87 3-17-67 3-17-87

9M

47 J

530 11
740
430 3

70 1

620

97 )
110 J

330
59WE

1900
720
240 l j
810 200

47 J '

1200
580J

30 1700 IBM 2000

c



» ( - (
•

Sround Ntttr SnivoUtiln
•

SITE SITE I SITE t RMT SITE I

. SAMPLE NMER K-6H-1J 8C-8K-U 8C-6K-I7 • OC-6H-18
4 HELL MM8E8 EE-6103 EE-6104 EE-6108

H , WIE SAMPLED 3-17-87 3-17-87 3-17-87 3-18-87
•
/ - • — - - - - pimni • — -.-

A . ki!f2-CklorMtkyl|ttktr
. 2-CklDro*kMol
10 l,3-8itklorokt*itM

£>i 1.4-lickloroktitiM*
iv Itniyl Mcokol
i •' I,2-8itklorobii>itM

A ,4! 2-flttkylphtool
!,, bifl2-CkloroiM»rcpyl| rtfctr

10 4-NttkylpkMol
A,- II N-NitroN-ii-8ipropylMin(

,„, 12 HtitcklorottliMt
', ' 13 UltrokMtM*

m(' . 14 lufkeroM
W..,: 15 2-Nitr*»ktMl

U 2.4-liMtkytpktral
A1. , 17 8nzoic «ci<

,4 18 kif-<?-Cklwottto«y!ittkMt
. _ .. .. ,9 2,4-licllOfOtAMaI

f .. 20 1,2,4-TrickltrotMZN*
^ „ 21 HtpktlMltM 1 J

,„"•"—•• 77 (-CkloflUdlliM
A ^ 23 HtiMklorobutriiMt

„. 24 <Kklore-3-tttkylpknol
ii " — ~ ~ 23 2-HeHiylinpklkilitf

^h u 2i HifiiXliIorBcycIo f̂fiitiiliMif
,,] 27 2,4,i-TricklorBpktMl
,, 28 2,4,S-TricklorophHol

A o 2f 2-CklorMî ktlitlnt
,.. 30 2-NitroMilint

HTE S ~

8C-EV-1*
EE-6107
3-18-87

~"«W"

tw

570
MOO
200 I
280 J

2200

1400
350WE
2400
480)-

1WO
21000 E

11^

~ STTF E SITE E

OC-W-20 1 K-8K-21
EE-6107 EE-OS
3-18-87 3-18-87

- -jflwr
1MO

470 J
8MO

— - 180 J
810

WOO

4300
1 5*000 E

7100
—— 4S» J

1700
18008

190.........

( J '

N.MK SITE I SITE 1 SITE I SITE I SITE 1 SITE I

K-EK-22 • OC-6K-23 DC-6N-24 DC-M-25 DC-6H-26 OC -CD-27 DC-fin- 29
EE-I3 EE-12 EE-6II2 EE-14 EE-1? EE-U

3-18-87 3-23-87 3-23-87 3-23-87 3-23-67 J-I3-B7 3-2J-87

1800 80

i J 370
110
440 110 lit II"

230 J 350
110 220 J 4 J 15 J

at i 74

390

2 J 2900
22 1000

2700
57 J 230

140 14 8300 18 fiOO F

140 J
I J t J

2fO
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Ground »»ltf Stti«alililt(

SITE tm SITED SITE B SITE D mn -SITTH- sm» SITEI SITER SITE II SITE II SITE « SITE R RANK PRIVATE PRIVATE

I
2
j

10
11
12
11
14
1}
14
17
IB
If
20
21
22
23
24
29
24
27
28
29
30

SAMPLE NUMBER K-flMOA K-BK-41 K-NM1A
NELL NUMBER EE-23 EE-24 EE-24
DATE SAMPLED 7-14-87 3-24-87 7-14-87

PktMl
iit<2-CklMo*tkyl)ttktr
t Tklnroikuol
1,3-ticklorokmitM
1,4-fticblorobtmtitt
Btntyl Alcohol
1,2-BickloroWnmt ' "~
2-MttkrirktMi
ki*|2-Ckl*roiupropyl) ttkir
4-MttkylpkMol
*-Nitroio-*-li»rofylMiM
HtiuklorottkMt
MitrokniMt
lufkoroM
T Hitri»kunl
2,4-lintkvlykMol
Biftoic AcU
kii-l2-Cklorittko»ylMtkMt
2,4-BicklwttkfMl
1,2,4-IrickltrtkMiiM
N*fMk*ltM
4-CklorOMilim
HtiMhlorokuMitm
4-Cklaro-3-Mtkyltkt«ol
2-M*lky!upktkilM« "• • • • " • • ---— • -••
HiiicklorKyclotMlidiMt
2.4,4-Tntfcl4fOBk»«ol
2,4,}-Tricklorofkt«ol
;-Cklor«iu»klliiltM
2-Nitranili«*

K-CN-42 1 BC-tN-41 K-BN-4M BC-8K-44 K-W-45 BC-SMi
EE-24 EE-25 EE-2) P-l B-28A P-7
3-24-87 3-24-87 7-I4-B7 J-2J-B7 3-2J-B7 J-25-87

... —— ..... jj^j

4 J U 2100

B ) 550
750- ... ———— .... ._ .. . yj

120 )

850
• -

270 J

9900

82 J
--- - 29000 E

_ ...„ ._.. jw

2100

.

BC-CN-47 BC-6N-4BI BC-SN-49 DC-6H-JO DC-6K-5I • DC-6V-52 DC-CV-5!
B-24A B-2&A B-29A P-I1 WIGHT SETTin

3-25-87 3-25-87 3-25-B7 3-25-87 3-25-B7 3-24-87 3-26-87

40000 E

B J 4 J 14000 E

4 J 3 J 54 J

1 J 1 J ?1 J

4100

J9 2» 420

140
4804

14000 E -

480 540 4190

•

1500

"I"I <u.'



a A

vt
it 

M
tU

r 
SM

iv
oU

tll
M

&

E«
«li
C _i uj3*2

1 1 1 - i1 H I ! ii i fil .fijiiijllJIlll ifli.iljlllrlllflllll3 Is = 5 z 5= * 3 k s slf'asrJ! i & l ike? s i
^S*ss-is*2*lllil*l~ai25 = 5f=ij;*I
| • V-..-.Z * ? 5 ? ? | = f T r. J 2 * -if V | V * | »>1? TE. j » r « * v - « A * ^ r « A > v « X v * * r « r « « E « f M ~ « * * r x w r M X r * r * r v * r *

• ^ • ^ • ^ • ^ • M < M v « < H * « * ^ r < « r ^ r « r > « o « r 3 r « « r « ™ ^ i * > ^

1

! |



U VU IC. 1*1 r̂ >

JE
|*

S i ?
4 U> r-'.

K ^i ~?

R r>

a B A

c*4 r< r*.

I s;

* g A .

tf »£
!

is?3 tn m
iS hu »*t

S f^. r-jil
Si tS A :

^ ii "!
K A

3

' ' '• ' <•-



a
S m i

Kg A

S 5

x a Z
R ~

a ,.
A -T

3 3

-- ! vss
=-

!

IX A

a 2

s : r«f s

ei&i
I

ilil
: l j i « ?S j i S s

i



I
p. > ^i a co
3 £ i

7. _ ~.

sx A

1Z A M)

Si?S f»

a i *a. »^>

•» !

S

I
t
3

1 —i C^ r-o *r i/> <A r"»
t ^ * f * * r ^ r s i f ^ « c - r ^



T:: ')
11
•

:
A

;
i

SrtiMd Hiltr SttKOlttilti

SITE

SWHEMMEft
KLl MMEft
MTE SHm.lt

I DiMtkyl Pktktlttt

1 3-HitroMlllM
4 feMipfctkMt
5 2.4-Bii)lrofkMol
i 4-«itro»WMl
7 BlkMiofvrw

SITE B SUE B SUE B SITE t SITE B SUE B SUE B SUE B SITE B SITE H SITE M SUE H SITE H SITE 6 SHE S SITE 6

K-tV-OI K-BK-02 K-W-03 K-CV-04 K-SK-05 K-W-04 8C-W-07 DC-6H-08I DC-6K-OT K-SN-10 DC-6H-1I K-BH-12 K-SH-13 DC-Gt-14 DC-HH5 DC-EK-U
EE-04 EE-07 EE-Of EE-IO EE-17 EE-OB EE-lf EE-19 EE-18 EE-01 EE-02 EE-03 ££-04 EE-J101 EE-6103 EE-G104
3-U-87 3-H-B7 3-14-87 3-U-87 3-14-B7 3-U-B7 3-U-B7 3-U-B7 3-U-B7 3-17-87 3-17-87 3-17-87 3-17-87 M7-87 3-17-87 3-17-87

B J

WO 4tO J

BO J
4 J

B 2,4-IUltritolutM
7 2,4-linitretel«i»t

10 8ittkrlfktktlillt
11 4-Ckloro»kMyl-rkwylttktr
12 FUoftM
13 4-NitrM*ilint
14 4.*-BiMtrii-2-ittkyl»ktNl
U N-«itroM4i>kMvlMi*t
It 4-BroMrkNvl-rkMylttktr
17 HtiKklorokMicM
IB PtfitKliI(rp»kt*ol
19 PkMMtkrtH
20 tatkttcnt
21 »i .n-kytyl pklkllilf
22 FIvorMtktM
23 PyrtM

"74 Myl 8t*iyl ^ktkiltlt ' "
25 3,3'-licklor»kMii«iM

27 ki>(2-ttkylktiyl) fhtkilttt
28 Ckrymw
29 li-n-octyl pktluUti
3V lwi*lk>Flw*fMtkMt
31 BMtOlMFlMTMtlMM

33 IittftM<l,2,3-ctf|PyrMC
34 8M»||,k,i|PtrfltM
35 BtkMil»,k)A*tkr<cNt

22 J

-7,000 E 33000 E 310

20 J

800

450
I!) J

12 M

TO

B 8J

140

7 J

SIJ

32

4 1

8 IJ 5BJ

24

5 W ; u

24 J

2 J

32

t J

:

:i

'h!



(reviid IMtr Put/Kit

SITE SITE I SITFI SITEO SITE 0 SITE H SITU SJTI9 SITE I S ITED SITE H SITE H SITE H SITE H SITE C SITES

SMPU MMKR
HEU MMER
HIE SAHPlED

K-W-01
EE-Oi
3-I4-B7

K-e»-n
EE-07
3-14-87

K-M-03
EE-0?
3-U-B7

K-W-M
EE-10
Mi-87

K-W-05
EE-17
3-14-87

BC-CV-04
EE-Oi
Mi-17

(C-«M7
EE-I»
3-14-87

K-6V-M 1
EE-19
MI-B7

DC-U-Of
EE-18
3-16-87

DC-W-10
EE-01
3-17-B7

K-GV-11
EE-02
3-17-87

K-6H-12
EE-03
3-17-B7

DC-BN-13 OC-GK-14
EE-04 EE-E101
3-17-87 M7-87

OC-BK-15
EE-610I
3-17-87

!,/ li

2 tett-MC
I Dtlt<-8HC
4 GUM-DC
J HtftKklor
i Aldri*
7 Htptuhlv Epaiidt
8 EdMulfw I
9 DiiUrm

10 4.4--BM
11 EndrjA
12 EdOMllM II
13 4,4 -MB
14 EndemllM Sulfiti
15 4,4>-IIT

I..,I 17 Endrii KttMe
1 II CklcrdMt

'1?
20 MOCLOMOU
21 MKKlttl-1121
?: ADOCIOIM2J2
23 MOCIOR-1242
24 MOUM-124B
75 WWdW-1254 . _ . . . . - - - - • - - . - - - . . ._- .
24 MOaM-1240 » H J
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GrM»4 Hittr

-i

STO SITED "«nrr JITTT
SAMPLE MMKD K-SK-4U 8C-CH-47 1 K-8M-4J
KLL MMKD EE-24 EE-24 EE-2S
MTE SMPIE8 7-14-67 1-24-87 1-24-87

1 Hrb-tK ""
2 toti-8MC
) tolU-ftC
4 C*iM-NC (Lind6M)
5 Htpttcklor
i ftUria
7 Htytickltr Epultt
6 EfewltM I
1 litUrii

10 4.4--8K
11 Endnn
12 EtomltM 11
U 4.4--MI
14 EnfeMlfu SiKitt
U 4,4>-8IT
U HtttomMor
17 tntrit Kltwil
16 Chlortae
ir Tutftew •'
24) MKIOD-I016
21 MMaOD-1221
22 MtdOD-1212
2! (MWClM-1242
24 «MCIOR-1246
7J «fla«-I754 ' . . . . . . . _ . . .
24 M8CLM-12iO

SITED SITED SHE R Silt 1 SITE D SITE D SITED SITED ILMK PDIVXTE PRIVDTF " PD1VUTE PITJVATE

8C-SH-4U K-W-44 K-SK-4J 8C-W-U .8C-CH-47 K-6H-48I K-9K-4V K-tN-M K-SK-51* 8C-8H-52 DC-W-U OC-W-14 OC-6H-»
EE-2J P-l 8-28H P-7 8-2W 6-2M 8-25* P-ll MIGHT SETTLES 3CWIDT KcBONALB
7-14-87 3-2J-67 5-2J-87 3-25-D7 3-2J-87 J-2J-87 5-25-87 J-25-87 3-25-87 3-26-87 3-26-67 5-26-67 5-:6-87

-..----- —— - - - - -

- • — - •• •-• •

• -

...

——— -•--•-••••• - • . . . - . . . . . . _ . _

M



r
Srowi4 Nitir Pt*t/PCIi

SITE PTDWTt"" HMIt ""

SMPLE NUNKII K-SK-M K-W-57 »
BELL MM8ER CUVTM
MTE SAMPLED 3-24-87 7-14-87

1 tl flu-DC ' -
2 BtU-IW
I Nltl-WC
4 SiMt-DMC ILinfait)
5 H»pt«hlor
6 AUrii

9 BitUrit
IJ 4,4'-»E

|', { II Endri.

!,..! II 4,4>-8N
|'..,.' 14 E^owHt* Svlfiti

! - , : u 4.4--MI
..{ li KttknrcMor
,1 17 Eririi titwt

,_.- _ - wTtiijIiit
u 2» AROan-lOU
,! 21 «Ma.n-ini
„:••"• ' '• - 22 AROCLOR-I232

2! AROCIOR-I242
J____ 24 AROCLM-1248

,; 24 AROCLM-12U
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Ground »*ttr l»or)Mici

k - l

SITE SITES UN* BITE I SITES SITE? SITES

SMPtE MM8ER K-tt-U BC-fll-17 » 8C-W-18
KIL NWSER EE-SI04 EE-SI08
MTE SMPIE» 3-17-87 3-17-87 3-18-87

4 ItrUi

4 lormi
7 CiteiM
8 ChroiiM, trivilnt
9 ColtIt

10 Copper
11 Iron 1110
12 Ltid
13 RMfM(M 101
14 Ntrciirr
15 Hicktl
14 Stltniu
17 Silvtr
18 TKilliM
19-Tin
20 Vmadiw
21 tine 24
22 CvMidt

24

8C-W-19
EE-SI07
3-18-87

K-6N-20 I K-6K-21
EE-6107 EE-OS
3-18-87 3-18-87

ni

21900

1280

14
410

278
24
J88

247000

7240

349

12
9W

22
2)
572

241000

MX

32S

f!
1910

94
1120

SITE I

K-M-22 • K-SV-23
ff-IJ

3-18-87 3-23-17

12

Slit 1 SITE I SITE 1 SITE I SITE I SITE I

BC-tt-24
EE-12
J-2J-87

BC-GH-25
EE-G1IJ
5-JJ-87

20
22J

«C-«-24
EE-I4
J-23-87

1$

8C-W-27
EE-IJ
J-23-87

12

DC-W-28
EE-14
3-25-87

954

DC-6H-29
EE-IJ
3-23-87 3-23-37

2MOO 23300

|}»

10800

14M

24
310

24100

1140

9J

2}

lOiOO

1270

21900

15M

107

24
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Crowd Hittr iMrfuici

- "SITE SITED SUET ' SITf« ~ SITER SITER STTTT STTf» -JITfr SITER

SMPU MMER K-GH-42 1 BC-M-43 K-BN-43A K-8K-44 K-6H-49 8C-SK-44 K-tV-47 K-MMI K-H-41
Kll HOMER EE-24 ££-29 EE-29 P-l B-2BH P-7 I-24A B-2M I-2M
M1E SAMPLED 3-24-87 3-24-87 7-I4-B7 3-25-87 3-25-87 3-25-87 3-25-87 3-29-17 3-25-B7

I RIllliM* "'" ~~ .........._._.

2 AntiMfly
3 krtiKic 23 34 41 4B 45
4 tirlui (184) 141 [12] 440 (123) (27) (1*4) 201
5 ierylliui
4 Born
7 Ctfeim . . . . . . . — .. -
8 ChrMiiM, triolMt
1 Cotelt 120

10 Copptr
11 Iron 34400 3930 234« 10800 20800 15900 24100 27900
12 litd
13 HMJIMM 4300 2308 1320 21TO 4840 11200 3J» 3970
14 Htrciry
19 Nicktl (ID
14 StlmiM
17 Silvtr
IB IHilliM
I? Til • . . . . . - _ -.-- . .. —. ———— . - — ..-...,..
20 VUltiH* (11)
21 Hot 34 24 24 49 R 24 R 102 R 41 R 42 R
22 CyntUt

/ 1 !

\ /

SITE R H.MK PRIWTE PRIVRTE PRITRTt PRIVATE PRtVfiTt * RAW: '

DC-CH-90 «C-6tt-51* DC-W-92 X-6K-53 OC-6K-54 DC-W-55 DC-6N-54 liC-6K-l?
P-ll WIGHT SETTIES SOMIDT HcOONUg C16TTOH
3-25-B7 3-25-87 3-24-87 3-24-87 3-24-87 -3-;6-i7 ;-:t-87 7-14-87

35 11 24
(148] f73] [W) 212 [117) JOO

(10) 119
11SOO 2190 4400 21400 1WOO 17400 (87)

(VI) 12 R IB «
2440 1040 445 1440 257 1150

0.2

. . .

31 R (10) 4140 R 2000 R 377 R 1390 R
14
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SvrlKt **•»' SwivtUlilt*

tirt tum ~ SITE « " SIT£ X CS-I CS-» CS-l C8-C CS-C CS-II CS-I H.ANK CS-» CS-A

SMH.E MMKI1 K-SN-OI « K-SK-02 K-SH-OI K-SU-04 K-SD-09 K-SH-M I K-SD-07 K-SKW K-SK-01 K-SH-10 K-SH-11 * DC-W-12 « K-SV-U
MIE 11-5-86 1 1 -5-14 11-5-84 ll-i-84 11-5-8*' 11-5-1* 11-5-84 11-5-84 11-5-84 11-5-84 11-4-84 11-4-84 11-4-84

PiI" i nt»»Di _
I' 2 ku(2-CMor«ftHyl|ttlitr

§ ' ] 2-CklaropkMol
I" 4 1,3-lichlofokMini
['" 5 1,4-DicMcrokniitiw —

•'"' 4 Imzyl Alcokol
i ' - ' 7 l,2-licklorobt*iMi _

I 2-NftkrlpkMol
%'•' 1 fcit(2-CklDfoiu>proyyl) ttktr

10 4-NttkylfktMl
11 N-NitroM-fl-lipropylMiiit

^ ' 12 MtiicklorottkM*
'• 1! NitrokMiMt

14 iMfkoriM
§'• li MlitropkMol

' ••' 14 2,4-liMtkylHwMl
, 17 Inivic *ci<

ft < IB lii-(2-Cklorotlktiy)MtkMi
• It 2,4-»ickloro»htMl

20 1,2,4-IricklirakniMt
9 • 21 N*»ktk*lMt

22 4-CklorM»iliM 3 j
23 Ht»KktorokvU4iMi

§' j 24 4-Cklor«-3-MtkylpkMol
25 2-N*tkylii^ktk*lMt
24 MtMcklorocyclo»Mtt4itiw

^ 27 2,4,i-TricklorcfktMl
28 2,4,S-Tricklorof>kml
29 :-CklorMi»ktkilMt

^ JO 2-NitroMilint 9 J
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«

(I
Volttiln

SUE CS-8 CS-8 SITE M SITE H S I T E M CS-8 CS-8 CS-8 CS-C CS-C CS-C CS-C CS-8 .CS-8 cs-8
SAMPLE MM8ER
SAMPLE 8EPTH
DATE SAMPLE8

8C-S8-1I 1
0-6'

11-5-16

8C-H-14
2' -3'

11-5-86

8C-S8-IJ
0-6'

11-5-86

K-S8-14
0-6'

11-5-86

8C-S8-17
0-6'

11 -$-16

K-SI-II 1
0-4-

11-5-8*

K-S8-19
0-4'

11-5-86

BC-88-20
l.J'-2'

ll-S-84

K-S8-21
0-6'

11-5-86

8C-S8-22
2'-2.5

11-5-86

K-SB-23
0-*'

11-5-66

K-S8-24
2'-2.5

11-5-86

K-SD-25
0-6'

11-5-86

K-SD-24
1.5--2'

11-5-86

8C-88-27
0-6'

11-5-86

CklOfMftkMt
IfOMWtkMt
Vinyl CklorMt
CklortttkMt
HftkyltM CklorUt
Action* .
Ctrbon liMlfilt
1,1-licklorottkm
1,1-lickltrottkMt

10 rrMt-l,2-DickloroitkMi
11 Cklortfon
12 1-2-licklorottkMt
1! 2-l»ta*OM IKK)
14 1,1,1-lrkklorottkMt
15 C*rkM TttrKklBrifc
16 Viofl Acttitt
17 troMrfickloroMtkMt
18 l,2-8itMoropn>iM*
1' truii-l^-lickltrotrtttM
20 TricklorottktM
21 likroMCkl&roMtkM*
22 1,1,2-TficnlofMtkw
23 Itniiitt
24 cii-l,3-licklorotrofMt
25 2-CklorottM Vinyl Etktr
H IrMtfor*
27 4-lklkyl-2-iMiMMf
28 2-Hti*MMi
2? TttrKMorMtKMt
10 1,1,2,2-TtlriCklorottkM»
31 Folutflf
32 CkUrokMit**
33 EtkylkMiMt
34 Styrnt
:5 lotil lyltnti

11000 I
19000 I

2200 I
120

7WO I
(MO I

10000 I
MOO I

8400 I
UMI

120001
4100 Jl

13900 I
1*000 I

14000 t
•100 8

1VOOOI
4400 I

18000 I
9900 I

27000 I
15000 I

17000 I
7300 I

23000 1
18004 8

19000 8
9800 8

43000 I
36000 6

21000 8 510 11000 14000 1JOOO 140M 14000 10000 I 110048 14000 8 22000 8 12000 8 21000 8 16000 8 35000 8

8' J

220 1

II*
5200
3*00

J-.I

520008 1200 J
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Sriimt Sctitoltliln

SITE

SAMPLE MUMKR
SAMPLE DEPTH
DATE SAMPLE*

1 DiMtkyl Pktkilitt
2 AcmtpktylfM
3 3-NitroMillM
4 ActiupktktM
5 2,4-liiiitr«pkt*ol
4 4-HitfOfkMol
7 tikMIOlnTM
8 2,4-Oiftitr»tol»»M
9 2,4-OuitrotolwtM

10 Dittkylpkthtlitt
11 4-Ckloropknyl-PkMylttktr
12 Fluomt
13 4-«ilroMiliM
14 4,4-linjtro-2-Mtfcylpktiwl
19 IMIitrMrtipkMyluiM
14 4-lfc>«><uiiyl-»lmiylttfctf
17 HtlKklOTOtMItM
II PntKklerofkmol
If PkMMtkrtM
20 AMkTKIM
21 li-n-Ntyl fktluliti
22 FluoTMtkmi
23 Pfrnw
24 tutyl iMiyl phtkilitt
29 3,3>->icklorok*«!UiM
24 ItnioUIAntkrttiM
27 kii(2-»tkyltn«rl) fkiktliti
It Chryitut
29 >i-fl-oc(yl phtK«l»tt
30 tMiofklFliiorMtktM
31 tMtllkiniorMlknt
32 ImtolilPyrne
33 ln<«w(l,2,3-c<)Pyrt«»
34 Btitio(9,h,i)PtrylMt
35 DikwiUiMAnthracm

( ( y (

CS-I -^~ C$-l """ N.ANC M.ANK "CS-A "" CS-A" CS-A CS-A CS-A

K -SI-27 K-SI-21 K-U-n < DC -SI-31 « K-SI-32 K-SI-U 1 K-SI-34 1 K-SI-39 K-SD-34
0-4' l.9'-2 1.9 -2' 0-4' "' 0-4' 0-4' 1.5'-2

11-9-84 11-9-84 11-9-84 11-4-84 11-4-84 11-4-84 11-4-84 11-4-84 11-4-84

• — -. •-. ..... _ . . ..,..-. .. . . .

170 J

220 J

110 J 1100 J
800 J. . . . . . . _ j.._. .... . . ...

TOO J
400 1

110 1 1000 J 1400 J
..__..._._.... _ __ **.. _..... _ MWJ

2to i 2200 j mo 130 J
110 J 710 J 1000 } 17*0 J

170 J 300 J 420 J 2»00 8100 UOuO
900 ) 330 J 740 J IOW J

240 J 430 J 940 J
310 i 970 J

340 J 9WU

I
.J-

-t '
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Zt-tS-M « It-«-M * tt-OS-DI

M-S-JI
Z-,5'1

K-OS-M

wr-wnow
K2I-W130W
BKI-W1MW

WVW 1W1I I-S3

ZtJI-WlMW
ICZI-MTOOHV
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SITE CS-I CS-(

SMPIE KMKI K-8M1 1 K-tt-14
SMPIE (EPIH 0-41 2--31

IME tHfLU 11-5-14 11-5-14

1
2
3
4
5
*
7
8
9

10
II
12
13
14
15
14
17
18
19
20
21
22

MuiiMt
fatiuny
Aritnic
Itriu
Oirylliui
loron
CMMiut
CKrMiu*, trivilint
CoMlt
Cofftr
Iron
\.nt
NM4JMtlf
Ntrcvry
Nickel
Stlniiu
SiUtr
Thill 111*

Til
VMItUlU
2iM
D/MlM

4(00

14 R
410

22
42

4.4
(7401

14400
853
197

0.75
54 Rl

3.3
10

32
23

3310

4KO

20R
1110

34
153
9.2

4700 1
19500

931
153
1.1
502 Rl
4.1
II

.._...

27
4450
3.8

(iff it ~"~"iiTET SITE II CS-I

K-SI-I5 K-SS-14 K-U-17 K-SI-II 1
0-4' 0-4' 0-4' 0-4'

11-5-8* 11-5-84 11-5-84 11-5-8*

4540

3.4 R
154

1.5
15

7.7
147 1

11100
24

100
0.13
354 Rl

19
ue

2430

12 R
131

11
37

7.2
1270 1

24000
45
97

0.54
258 Rl

23"

(72

7510

14 R
194

1
53
5

17(01
14400

71
139

0
309 Rl

19
1011

5380

14 R
447

24 ~
79
4

(440 1
14300

9(3
718
0.9
(2
4

14

24
1410

C8-I CM CS-C CS-C CS-C CS-C cs-i" CS-I CS-I ~J<\
I'

K-SI-19 K-SI-20 K-SI-21 K-St-22 K-SI-23 K-SI-24 K-SI-25 K-SI-24 K-SO-27 ' U-
0-41 I.5--2' 0-4' 2--2.S' 0-4' 2'-2.V 0-4" "" . l.}'-2' " 0-*' " '": —— T

11-5-84 11-5-14 11-5-84 11-5-84 11-5-14 11-5-84 11-5-84 11-5-8* 11-5-8* 1'

9750

21
17300

30
111
11

153001
5(200

1440
(2

1.41
1*30 Rl

2
15
4

" 1 4
41

11900

12900

13 R
3120

(.2
113
4.9

2410 1
21300

330
70

O.It
(47 Rl

25
4410

12400

5.1 R
374

17
41

7.5
5(0 1

1(400
4*7
177

0.71
114 Rl

32
1370

7530

9 R
570

34
40
10

5910 1
18000

593
98

0.9}
838 III

22
15400

(450

33 R
1700

27
54

4.4
4640 1

35(00
975
141

1.44
1290 Rl

27
48(0

12400

30 R
1010

42
41

7.2
2440 1

$0900
441
151

2.81
748 Rl
2.5

34
4410

11250

3.2 R
239

12
33

5
379 1

22800
144
190

1
174 Rl

37
1010

"12500""

7.1 1
622

42 '
48
12

1454 1
40240

490
27!

U.I9
445 Rl

32
4590

"4400" " • •
:, , i

4.7 R
214 ' •'

> ' '

23 ' ' • :
34

1520 1 ' ''.
3I5«.

5'.H
178

0.34
537 «l

I ,
, J >

23(0 !._.. .
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SITE

J SMPU NMtl
4 SAHH.E DEPTH

DATE SAWIED

' 1 MUIIHM

" 2 tatimy
'•' 3 ArtMic
'" 4 iinut

5 Itrylliui
" 4 toro*
" 7 CrillM
" 8 CltfMiM, tri«il«it
» 9 Ctlill
'•• 10 Copper
1 II IfM
'"• 12 Itad

13 NMIMMt
14 fttrcurr
15 Nuktl
14 StltAim
17 Silvtr

••' 18 TlulliM
19 Til.

-'••i 20 V«u4iM
" 21 Zinc

22 CytnU*

CS-I

K-SD-28
l.5'-2'

11-5-84

5870

5.1 1
199

5.4
13

4.4
247 1

15000
44

191
0.18
234 11

17
917

—

M.MK"
K -SI-29 •

11-5-84

IIMO

5.41
342

.._.__....

15
5.1

35 1
14400

47
412

III!

27
1*7

HA*

K-SI-31 *

11-4-14

10500

5.21
277

2.Y
13

5.4
31 1

15700
30

314

19 III

24
172

(

C8-»

K-tt-32
I.5--2'

11-4-14

1570

18 II
43(1

18
34

8.9
2420 1

25000
225
123

2.81
745 II

4

14
24

1590

CS-»

K-SI-33
0-4'

11-4-84

4720

30
287

25
102
3.2

4430
37400

1900
49

4.04
310
3.3
24

74
20

1510

i

CS-* "~"

1 K-tt-34 1
0-4'

' 11-4-84

8310 "

1 741
287

22"
121

1 3130 1
34100
2030

44
5.42

II 255 II

23

~ 412"
23

123*

CS-A

K-tt-U
0-4'

11-4-84

7210

21 1
732

31
204
27

11440 1
34400

1400
294

3
55901

3
33

57
25

1420

CS-A

K-Et-34
i.v-2'

11-4-84

9180

121
321

17
75
11

10300 1
21904

910
153
I. II
307 81

13

22
274*
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SurtK* toll Vtliiiln

SITE •IIITI

M

Him MMEI
(.OC«TIM/«tl
MTE tMM.lt

T CMoMMtkMf - - - - - "
2 IrtMMlkM*

Vinyl Ckltrifc
CkllTMlkM*
HttMtM CkliriO
Acttw*
Cirkw lllllflM
l,l-lickltr*ttkMt
1,1-lickliritlkMt
trMi-l,?-llckl*r*»tkM*
CklorofKi
l-2-lickltrt*tktM
7-lkltMM IktC) -----
l,ltMrickl*rwtkiM
CirkM T»trwklKi4t
VUyl fcttltt
lfo«o<iC>l»r«Mlkiin

K-tt-3i i K-ts-n ic-is-33
I-J —C-J I-J
II-11-14 11-12-14 It-12-14

- mr •-

K-N-34

11-12-14

ntrr ii it
K-tt-JJ K-M-S4
F-J ——— B-J—
11-12-U 1M2-I4

mr r " SITE i
K-tt-II

11-12-U

K-U-37
»$• •-•-•
11-12-M

fO I
Ml

JJ I
30 I

2JO I
lit I

44 I
II IJ

211 H I
211

a i
41 I

40 I
41 I

sin r
K-SS-Jt
I-4
II-12-14

431
44 I

SITEt SITES SITTB
K-tS-40
C-4
11-12-14

40 I
IM I

K-U-4J
I-4
II-12-14

3 7 1
41 I

K-S8-42
M
11-12-14

4» I
M I

K-SS-43
I-7
II-12-14

MMT———R«f '

K-SS-44* K-SS-45*

11-13-14 1I-11-S4

I* t
:\ u 11 u

t r .»
n >

it
11
12
II
II
II
U
17
II

"ti-
lt
II
22
2)
24
2J
2t
27
21
n

»l Jf I 4 4 1 37 I 3TI — 40 I

IrickltrwtktM
IlkriMCklcrMttktM
1,1,2-TricklinttkiM
ItOltM

Irotofwi
4HI*tkrl-7-H*t*
2-Ht»M*l , '
htrKklwwtknt
1,1,2,2-ttUKklKNtkMI
T(l«Mt • • - - • • • • • - • -

CklwtkMIMt

If*
U N
21

20M
M l

IM

37
II

Siyrmi
ItUI

I J

12

IM

4 J

140

14M
4*

14t

17*

12 J 34

33
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Surfict Soil Vtltliltt

SITE

SMPU MMKI
LOCATIOH/MII
MTE SMM.EI

CM»TMftkiM~ "
1 IroMCttkM*

Vinyl Cklirifc
CkltMttkMi • • • • '
Ntlkylmt CkliriO
IktlOM

nifj iittr »nrj—
K-8S-44 K-88-4J K-SS-4II

ll-IJ-tt 11-II-H 1I-I3-M

40 I
II W

12 I
III

24 I
12 M

11

1,1-licklertttkMt
1,1-liCklOTMtkMt
lrMf-l,2-llcklaretlkMt
CMvoftr*

12 1-2-licklirMtkMi

•i-

14
1$
U
1?
It

-i
20
21
72
K
24
73
24
27
21

1,1,1-trlCklWMtkMt
C*rkM I*trickltri«t
»!•»! fcttiti

l,2-licklirffrtf4M
tnft-r,Mi*
IrickltrMtktM
likroMcklirtMtkiM
1,1,2-TricMtrwtkMi'
lt*i*M
cit-l,!-lickloropraM**
2-CklSr*»Ur1 Vinyl Etktr
lr«M(or*

2-H*itM«t

1,1,2,2-IttrMklorMtkMt
Tolvmt """
CkltrekMiM*
EtkylkMitM
Slyrmt
Toitl lyltMi

|!.,l

• [

I
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Surftct foils ttuvtlitlltt

SITE • - • • - • • - • • - -•-- UTEI"

ami MMCR K-M-IJ
IKATIM/BIII S-J
MIC SMPLEI 11-11-14

IITTI SITT I

K-K-H I K-SS-17
B-J H-J
11-11-14 ll-il-14

PC-S9-U
M
11-11-84

"-HTTI———IITET—

K-K-N

11-11-14

IITI S SITE! SITE ( SITt t sitrs - - - S I T E S —sirre
K-SS-lt
I-T--
II-11-14

K-SI-21
I-4 •
II-ll-M

K-SS-22
E-4
11-11-14

) kit(2-CMirMlkrl)ttlwr
I 2-Cklor*fkfMl
4 l,Mickl»r»kmtt*t
5 l,4-kukl*rokMHM
4 M*>rl ftlctkol
7 1,2-licklirikMiiM ' '

12 NtiKklomtkMt
13 mtroktkiint -
14
li
U
17 tnnit ttlt
II tifll-CklWHlktlrlMlktM

•It 2,4-licklwifktMl
20 l,2,4-Trlckl*r*tM»M
21 IK»ktkalNt
27 4-CklMOMlltM

24 4-CklOfO-I-MikrlMMOl

J4
27 2,4,i-Trickl*r(fkiMl
21 2,4,}-Tri(klirei«tMl
2? 2-CMofOMfMMInu
JO 2-Nitr»MiliM

22000000

K-SS-23
F-4
11-11-84

71 J

n i

K-SS-24 K-SS-25 I K-SS-24 (C-SS-27 (C-SS-21
6-4 6-4 H-4 1-4 J-4
11-11-84 11-11-84 11-11-86 11-11-84 11-11-84

1MJ

120 J
IttJ
110 J

140 J 1100 J

1000 J MOOO J
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8C-82-31 1 8C-83-33 K-C8-H BC-M-35 K-84-J4 DC-65-37 1 8C-S4-47 K-B8-48 « 8C-67-49 K -68-70
V-IV - - lO'-W - • " • • • 3--20' J'-20 5'-I5- 20'-»- 10'-2V IO--2T
1-14-87 1-24-87 1-24-87 1-24-87 1-24-87 1-27-87 2-23-87 2-24-87 2-24-87 2-24-87

7112 8 402 8 4 W 3 U 3 W 851 U 1082 U 48 8 44t »J 871 U
3048 8J 10900 1 20 8 19(0 €8 2250 E8 3302 8 4118 8 18 8 15565 1 12857 8

700 J

435 J
177*0 » -' -«08 1 22 1 1) 8 348) 8 (941 8 27 8 9492 8 122(4

742 J 1141 i 3844 2000 J

3 J 5 J 10140 9882 :>15:.B 5143

435 J 1174 J 4154 4000

5207 3554 11745 44MJ 38571

1400 107 150 2413 27054 8 1 J 538442 E 100000 8
144 J 1245 J 9(8 J 14923 14284

sms ;
DC-H-71
35' -40-
2-24-87

4b5 tl
6047 8

11628

95358

45349

12791
581 J

197674 (
7209

92 2794 2235 41538 35714 14279 B

'3tf



Soilt Volitiln

I"!. _.

-
•B

~l
2
3
4
9
4

' 7
8
9

10
11
12
13
14
19
14
17
18

SITE " snnr • snrr SIIIH SIIEH SIIIH SHIN TMBT STTEH SITE H SITEH
SMPLE MMIEfl 8C-H1-14 K-H1-I9 K-H2-14 8C-H3-17 K-N3-1I t 8C-M4-19 K-W-20 « K-tt-21 K-H4-22 8C-H7-23 ft
SAMPLE WTH 19--291 39--90' 9'-20' 10'-20' I0'-20' lO'-TV 0-101 39'-50' 35'-50' 9
M1E SMM» 12-18-84 12-11-87 1-5-87 1-4-87 1-4-87 1-4-87 1-7-87 1-7-87 1-1-87 1-8-87 1

44
Cklor'MttkiM
IroMtttkMt
Vinyl Ckloritt
CkltrMtkM* " — ~" - - • • •
Httkylm Ckliriit 710 M 13 ) 13137 1 92 8 38 1 99400 1 99 8 39 1 32 1 38 t
feltMt 7099 1 30 8 21140 8 441 8 1139 8E 18074 1 49 8 15 W 2839 K 319 t
CarkM liMlfife . . . . -_ . . . . . . . . . —— — — .. _-
1,1-licklorNtkMi
l,l-lickl«reitkM*
triai-l,7-lkklirNtkMt
Cklorolwi 192 93
l-2-lickl»ro*tktM 12 J
2-fctMM* IDEtl 109481 271801 790701 33
1,1,1-IricklirMtkMt
Ctrko* IttrKkl«ri<t
Vinyl JkiUtt
IriMlicklirMttlwM
l,2-lickliri*rD*Mt

SITEK S T T E H " -ITTFI STTTT" ' SHE I ;

C-H8-24 K-H9-28 DC-ll-38 DC-12-39 K-13-40
•-191 19--75' (I-10- 5--2S" 5'-I5"
-4-87 1-13-87 1-27-67 1-28-67 l-:*-37

38 1 4 6J 74... fcj 2U(i t (743 f>
754 BE 1924 8E :if2 <>J 11340 6 14920 6

34 t 3942 » 10)30 8 14*70 I
1492

20 TricklDTMtktw
21 BikroMCkltrMttkMt
27 1.1.2-TrichlorottkMt
23 i*Mt*t
24 cit-l,3-8>ckloro*roft«t
25 2-CklwottkyI Vinyl Etktr
24 Broioforn
27 4-«tlkyl-2-H«tMtnt

41290

10 J

4 J 22450 254 71 22240

7192 J 909 E SM 14

19

9 J
28 2-HeiMM(
29 IttrKkloTMiktM 9449
30 1,1,2,2-TttrKklorMtkMi
31 Ttlmnt
32 CklaroktniMt
33 EtkvlktnitM
34 Styrtnt
39 lot»l lylMH

29104
491413 E
10000

19399

11174 484
24 120MO 307

4374 J

1910 J

149 74490
77 12781

127M

23430

.W7 J

491 }
90420 E
15070

14180

1245

5245

7429
13500
3379

8100

477 t)
124900

1



Sukurtut Scili Volitiltt

XI

SITE MITI MTET "snrr
CAM8M C HMttCB

SMFIE tEPTH
MTE SMKE8

K-I5-4I
5--J7.51

1-30-87

K-15-42
28' -Jl'
1-30-87

K-Ii-43
10'-23'
2-2-87

8C-I8-44

2-3-87

illl I

K-17-45
3.r-l2.V
2-3-87

lire I ~inri SITFI SITE I SITE I SITE 1 "SITE T~ "—snn
8C-I7-U
•ir-2T
2-3-87

K-17-47 I 8C-19-48

2-4-872-3-87

K-I»-4»
24'-30-
2-4-87

K-I10-50
15'-SO1

2-4-87

K-I11-51
4'-20-

2-5-87

K-lll-32
24'-37'
2-5-87

DC-112-57
3.5'-12.V
2-13-87

SITt-J -•;,.,
..••_.._....L/ !

8C-J1-11OC-II2-58
18.5--77.5- ir-20'
2-13-67 1M7-B4

p.
f;
K'l

CklordwtkiM
IroMMtkM*
Vinyl CklwUt
CkltUttkM*
NttkvlMt Cklorife
fcttMt
C*rkM liMlfife
t,l-licklirottkfM
M-ticklortttkiM

10 trM»-l,2-8icklorMtkm
11 CMorofori
12 1-2-tuklorottluiit
13 2-MiMRt IKK)
14 1,1,1-TricklorottkMi
1) CarkM Ittracklorifc
U Vi»tl fcttitt
17 8riwatfickloriMtluM
II l,2-8kklar«tr«»Mt
IT'
20
21
22
23
24

J207 I
IOMI I

5310 I
4724 I

1047 U
II3«t I

4 t
to n

IW70I T7148 T702 8 a

1 1
IttOEl

j i

30 —

151
IN a

13 I
«14EI

1117 U
13377 I

23 10731 8

TrkklorMtkMt
8ikroMcklwoittk«M
1.1,2-TricklirMtkiM
InilM
cii-l,3-licklorofroft**

•2J~7-CU«ffltt»»I »i«rl ftktr
24 IroMfari
27 4-Httkrl-2-H*tMMt
28 2-H«MMt
W Iitracklorottknt .
5fl 1,1,2.2-TttrjtMorottkm
31 T.l«.t
32 CklarokMitut
33 EtkylknifM
34 Styrnt
3) Tottl Iylm»

1810

24130

2447

74130
4J72«
t77f

11M9

437 ) 21 W 1000 J

1457 «
14140
3«4I

1452 J

WI7
7IH
MI2

41H

10
rn\t
3234
588 J

847 t

418 IJ
92891

434 U
4480 I

405? I

107 J

8440 I
432 J

448 J

1008 J

1353 8
»5
283 J

102 J 2740

852 M
13861 I

144*4 8

3340

412 J

3170 1837
244« I085M
8140 1013 J

44 >
708 t

17 6
1441 K

17 I
549 K

5 »J
542 K

148 8 121 27 I 22 I

23 J

1 8J

2040
94

U20J

C



MwrlKi Sot It Volatiln

A

j
4•:
7

8>

It*

A "i/
, ,

• '•',,
,,

^ , .
...
,..

m .
',_..

•
j"

fl •'*•',,
Jll

m ....
».
it

8l '•
,,
i.i

t
1 1 -

ifj'"
•,.
;4,

•;:;

SITE "'•" SITCr HIE J SHE II Bill 1 Silt ( SU8W SITE 1 SITE L SHE 1 SHE L

SIMPLE «WI8tt 8C-J2-12 8C-J3-13 K-K1-M K-K2-25 K-H3-32 8C-18-OI » 8C-U-M K-12-03 8C-L3-04 (C -14-09
• — - • SWPlfBfPnf I5--291 0-10' 0-10- 0-10' IO'-28' - ——— ' 5'-l«- 9' -15' 9--191 10'-20'

WIE SMPLE8 12-17-8* 12-17-8* 12-14-17 1-12-87 1-22-87 12-12-8* 12-12-84 12-12-8* 12-12-8* 12-17-8*

1 Cklorowtkmi ' "
2 8roMMtkMf
3 Vinyl Ckloridi
4 CklBTNtkMIl
5 mthrlwit CMorifc 372 W 3 U 48 13 8 98 17 8 14 8 141 8 2278 8 • 8
* fcitMi 4487 8 447 K 212 8 44 8 100} E8 12 8 907 8 449 8 4997 8 32 i

- ' 7 C*rkM limit!* •••-"• • ' - — - - - -
8 l,l-8icklorottkm
9 1,1-DiCklMMtkMt

10 tr»M-i,2-8icMorofthm
11 Chlonftn 2429! 9*
12 l-2-8icklofN(kM>
1] 2-HtMMt IIH) 402* 8 29 8 29 8 29 8 1* 10040 8 U 8
14 1,1,1-lricklorMtkiM
19 C*rko* TtlrKkiiritt
U Vinyl fcttiti
17 8ro«i4ukl*r«MtkMt

If tr*M-l,Micklirfir**iM
24 TricklarottktM
21 tikfMtcklirowtkiM

~ - - 22 l,l,2-Trickl«ro*ikM» " . . . . . . . . . . . . . .
23 8nim • 141 4177 7 )
24 ci»-l,3-8icklor»pf»pfM
n 2-Cklirwlkyl Viiyl Etktr "" ' ~"
2* 8roMfori
27 4-fl»tkyI-2-rtiitM«M 4 J 11 J . 8 J 147 48 1
28 2-HtiMMt
29 TttruMorotlhmt
30 1,1,2.2-TitrKkIorottkui
Jl ToluMt -— ' » "•• - - • • - - 2179 2*982 93
32 CklorokniMt
33 EtkylkMIMl 2091 44 J
34 Styrm
39 Toltl lylifttt 7949 179 470 J

SHE L SITE » SITE R ~ H.WT- ' SITT P

K-14-10 1 DC-N1-05 8C-K2-04 8C-N8-07 • K-P1-53
|0'-20' 0-10' 5'-15' ' • 0-11'
12-17-8* 12-15-8* 12-15-86 12-14-6* 2-11-b'

5 J 4 W 4 J 4 f J 18 fc
81 8 49 8 11 6J 23 8 H05 K

49 |J

14 J 188 t

4 J 49

•

49 8 4 J 49
73

90 413
138
119

450

'H
J"i



SvkturlKi Still Volitiln

STTE ' ' SITfP SITFf ' SITE 1 SUED Silt D Sill 0 (III 0 SITES Sill D H.NK SITED Sill 0 bill U SITED SITED '•

SIMPLE NUIKH 9C-P2-M 9C-P9-U 8C-M-54 1 9C-01-W 8C-82-M 8C-U-41 8C-04-42 9C-OJ-63 K-OS-44 1 tC-08-45 * DC-04-44 9C-09-72 K-09-73 K-OIO-74 OC-OIO-7S
' S*»U «£PTH 2J'-J5' 10'-2J 10--2V IV-2V 20'-TO'- Mr-TO' »-W S.J'-TO' 9.V-20' 15'-2V 9-19' 1J--21)' S'-W" lO'-ir

MTE SWKE9 2-11-97 2-12-97 2-12-87 2-14-97 2-17-97 2-17-97 2-17-97 2-17-87 2-17-87 2M8-87 2-18-87 2-24-67 2-26-87 2-24-i' Ms-8?

1 CkloroMtkm
2 9rMMttkMt
3 Viiyl Cklirite

CkliritikMt
Htthylnt Ckloritt 5 H 2 M 5 HI
Ac (loot 1054 9E 33! K 413 K
CtrkM liMlfiM

' 1,1-licklorMtkiM
1,1-SicklereitlMM

10 trim-1.2-9icklorMtktM
! 11 Cklorofori
; 12 l-2-tuklorotth*M

13 2-S»t*N*f IKO 74 8 27 8 74 9
14 1,1,1-TricklerottkMt
15 C»r»o» TttrKklirite
14 Vinyl Acittlt
17 IroMduhloroMtkMt
IB l,2-9ickloroprofMt

20 TricklorMtktM
21 gikroMtklorotttkMt

, — — 37 1.1,7-TricklorfittkM* ' - • • - •
23 teniMt
24 cii-l,3-9icklorifropiiit

'75 2-aikYiinyl VMyl Itktr
74 8r«N<ort
77 4-MM-2-pt*tiMM 29 9

! 78 7HteiMM» 7 9)
29 TttrMklorotthfM
30 1.1,7.2-TttruklirMthwi
SI TplMM

: 32 CklorikMiMi
33 EtkyllnifM
34 StvrtM
39 Totil Ivlnti

•

35 10 J 833 U 19 J 139 » 4 J 878 HJ M'< HJ 7?.| K' '.41 U
IW9 H 9|«3 K 44« K 11,11 t 945* 9C 114*5 K 45' t ?'•''•.(. ;84f |, ,>>I4 j,

. . . . ._.

10 J
1*2 4 J

23
399 73441 SE 34 f TIT* 9 2448 1718 208 44441 74341 6W 1

141*

49

. . . -._.. ———— . . . . . . . . . . . . . . . . . — .......

447 24 3074* 18 1 179S

•
.

1744 1 74*2
43 . • • •

28
• • • - • - . . 7t497 J*3 J 4JJ9
1447 42 39442 74 15* 941 J J9474 1250

44 147 144447 E 37 ) 57 J 243* 74 J 9103 341 J
- - . . . . - . . .

141 974 41J399 E 244 254 21951 235 J 29497 1114 J

\:
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SiiktuftKt Soil i

Hit

'I:

»l

I
7
I
4
5
6
7
8
1

10
11
12
13
14
19
U
17
18
If
M
71

"77
71
24
2)
24
27
28
2f
30

: MMEI
SAMPLE DEPTH
MTE MHPIE8
Pkmol
kii(2-Cklorottkyl)ttk»r
2-Cklore»kiMl
l,3-*ickl(rikMiTCt
!,4-8icklorokMiMt
Dtniyl Mcokol
!,7-lickl«ratMifM
2-N(tkyl»ktMl

4-HttkylrktMl
H-Ditrou-ti-lirrofylMiM
HtlKklOTMtktM
DitroknttM

lilt I

K-W-TI
JS'-W1

7-24-87

7,4-liMtkylHwMl
IwMic «ci<
kii-(7-CklirttlktirlltlkiM
7,4-Mckl»f>»lMMI
l,7,4-rrickl*reknif«»

nit H

K-HI-14
IS'-JV
12-18-84

241*3} J
M44JI41 E

K-ffl-i)
35'-W1

12-11-17

uw
948

K-H2-14
J'-20'
1-9-87

13788 J
840000

8CHU-17
IO--29-
1-4-87

(lit • lilt n

K-W-181 DCHM-lf

1-4-87 1-4-87

7449 J
4811«
WJJ

K-W-70 t K-M5-21
0-101

1-7-87 1-7-87

'-BWir-
DC-N4-72
JJ'-M1

1-8-87

(Ill II

K-H7-2J
JJ'-90'
1-8-87

Silt H

K-H8-24
S'-IV
1-9-87

SHE X

K-H9-7B

1-13-87

Sill I

K-li-38
O-IO1

1-27-87

1'"

•\

'

47 J

1408 I

177 J

WT
2440

iono J
~«W 1

3014 J

HtitcklirokiMiMt
4-Chlor(-I-«ttkylrkMol
2-HtlkytmMilkilMt

2,4,4-TricklirifkfMl
?, 4 ,5-TrlcMof ofkf.nl
2-CklorMiyklkilnt
2-NitroMiliM

IUU t
1W3*2

"74IfH——-
798*449

UTJ
4*48 21140*

2249*00

3473W

782J
149 J

in*

— 77TT

41 J
44 i

ISt 7

471J J
2877 J

147) J

417WI in j



fakurfut SoiU SMivolttilM

sm • im r~ -inn——mrr SITFT
SAMPLE NMOE*
SIMPLE »TH '
MTE SMW.E9

K-I2-M
$'-7V
1-29-97

K-1J-4*
j'-IJ'"
1-79-97

K-I9-4I
V-27.J1

1-30-97

K-19-42
29'-M'
1-30-97

IITEI SHE I

2-3-97

K-I7-4J K-I7-U
I.J"-12.5' IJ'-TJ'
2-3-17 2-3-S7

PtMMl
kli(2-Ckl»roftkrl|ttktr
2-Ckl»ro*kiMl
J,3-9icklirikMiMt
l,4-9iCkltr(kMitM
Imiyl Alcotol
l,2-licklor*kM»*t
2-Nttkylpk*Ml

TMfJ'

3240*

3749*9

34M J SMWO 22420

2tWJ- 13f7«*J 4410 J

72390

4-HttkylrkMol
tlkfr

2HUtr*hlMl
2,4-liMtkrlpktMl
l**»ic fcU
bif(2-Cklorwtkoiy)MtkiM

HtiKklcrwIkm
HtrikwiiM ""

19
11
12
13
14
It
U
17
IS

2* l,2,4-Trickl*ritttmt
21 lUHitktltw

—27 1-CMorMKiliw
23 Hi<Kklerokiiti4iMt
24 4-Ckloro-3-MtkYlphiMl

UIO* 1

SITE 1 stn i smr
9C-17-47 I
ir-n-
2-J-I7

9C-H-49
4--2J1

2-4-17

K-lf-4f K-I10-M K-lll-il K-lll-52
24'-W iy-W——T-70' i~~2T!3r-
2-4-97 2-4-B7 2-5-87 J-5-i7

70140
1837'XK) Dft J

MM*
9253000 E

4JJOOJ
H7200 E

1100 J
4774*9

I14SM
11*400 100200

114) i

!•*t I—
I"!

/J

-9W20 r- ITOTi
2i
27 2,4,t-1rickltrt»lMMl
28 2,4,S-Trkklor*kfMl
V> 2-CklorM»fktktltM
30 2-NitroMiliM

' J
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ŝ

3s

I

> 5 s• u %-

»
»•

.

,

;

•

§ s |
1
•
•

W I" •-

« S3 i

1 1 M

"I

IS?
5 S R
1 Ut 1

o- "13

-.-
?^r
* ,6

lii
3 ! ̂

i

I
55J

&

11*

£
•ri

i

?

5 !

$

1 1 1

*O Ul Kl

5 a
K 4



(I

SukmrfKt

SITE

SMMENJNH
SWtE DEPTH
MTE 9WPIE8

wirr
K-M-M
«-!«'
12-IJ-tt

snrr-
KHI2-M
S'-IV
12-15-14

OC-M-SJ
- H--25 '

2-12-87

"I

t'-!

kiil2-ChlirMtkrl)itktr

I.MicklwokMiMt
1,4-DickUrokmitM
Ixtirl tlcoktl
!,2-81ckIw*kMitM

""UTCT"'" SITE f """IITEP

K-HM7 • 8C-PI-5) K-P2-H

12-U-U 2-11-87 2-11-87

. . —••••lin } ————

8875 J

SITED SITED SITED SITE I SITED SITE fl —" -

K-PMi I K-fll-59
I8'-2J' IJ--25'

2-12-87 2-U-87

K-D2-M
JO'-M'
2-17-97

K-OJ-tl
IO--20'
2-17-i7

K-M-M
0-10*
2-I7-B7

K-W-43
8.V-20-
2-17-87

K-0>-i4 I
B.5--20'
2-17-87

K-Oi-45 •

2-18-87

24J»

tttor
10

12 HtlKklWMtkMf

2-NitrtfkiMl
2,4-liwtkylHMMl
Itmeic Utii
kif-12-CfelorottlwiylMtkMt

IT 2,4-8lckttrtfk(Ml
20 1,2,4-TrickltrrtMiMt
21 Ni^tlMllM
22 4-CkloroMiliM

4-Ckloro-]-«*tkrlrkMol

um i
I44I5J

IM2H-

ft

ft

|j

ft

HtlKklWKVC ItfMMitM
2,4,i-TricklorotktMl
2,4,S-TrkklorofkM*l

2-litrMdilirw
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Svturfut teill SmvolttilH

SITE illl 1 iin K

SMPIE MM8C8 BC-Ct-71 8CHU-14
- -- SMPIE WTH • - JV-40' " 'll'-H'

MTE WH.lt 2-24-87 12-18-84

1 Ittttkyl ntkiUU

J-ditrMdiliM

2,4-8i*itrepkMol 13953 J
4-NitropkiMl

- 8lkMMfiirM •— •— nttf — — -
2,4-8UitrotolM*t
2,4-8UitritolMtt

10 SlttkylyktkiUt*
11 4-Ckloro»kMrl-PkMrUtktr
12 FltofMl 11279

- 13 4-mtr«MlllM --- - • - • • - '
14 4,4-luitr*-2-wtkylpkiMl

14 4-8r«Mf«Myl-pkMyliiktr
17 HrtKkltrokntMt

If PkMMtkrfM 2SH1
2* totkrictN 84MT
21 8i-*-k»iyl pktkiUtt 17442 8J
22 FlyorMtkmt
23 Pyrnt 7)98 J
24 tutyl 8«*:yl phtkalitt 232M
21 I,}'-8icklor*»Mii<iN
24 8m»(*)tatkrKtM
27 kii(2-itkylktiyl) iktlMlitt
78 Ckrytmt
29 8i-it-octyl pktkalitt
30 8nio(k|FlnorMtkM«

32 iMioUIPymw

35 8tkMi(i,kltotkrKiM

• HIT ii snm nrcir i-i nit r "—nit1! ' »«« SUE N SIIEH smii - - snm—— SHED • -TTOI •
DC-Nl-15 8CHO-14 8CHO-17 K-W-18 t 8CHM-19 8C-M-20 « 8C-HI-21 8C-H4-22 8C-H7-23 8C-H8-24 8C-H9-28 K-I1-3B
35r-»' J'-M- —— TO'-TT —— W-2*' ~~ W-TJ' 0-10' 3J--90' 35'-SO' I'-IJ' I5'-25- 0-10'
12-18-87 l-S-87 1-4-87 1-4-87 1-4-87 1-7-87 1-7-87 1-8-87 1-8-87 1-9-87 1-13-B7 1-27-87

3775*0 251 J 130 J

483200 447 247 J
... ———————————— 18J40WE •' •-- ......... ... ..— _ .

4481 J

714
191800

21|MM 2M i IJJf *47 47* • - • - • — IITT — -" ' '- ~7TOT
47*500 I98 J 22I ) I29 J
2U70 8J I152 8 1247 8 H24 1 824 8 878 8 1042 8 1014 8 343 W

1JIOOOO - • -— 145 J" 972 -— 331 J "" - 89C5 3
4*4*00 933 1209 2877 J

377900 394 1197 2444 )
211 1 941 414 303 J 13070

332200 ' /JO - JJ80 —— 3TO J

211400 1021 442 1307 J

271800 780 2444 J
135900
113250 494
31710 J
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SvburfMt Still S*iiv«litilM

_........._... |JTr $ntr snrr - - s n t j -
SAMPLE MMEII 8C-II2-97 K-I12-H K-J1-11

~ ~ SAMPLE liePIH J.J'-I2.J- ll.J'-ZT.I1 10' -2»'
8AIE SAMPLED 2-13-17 2-13-17 12-17-84

1 liwtkyl Pktkilitt
2 ActMpktylMi
J 3-NttrNniliM '
4 AcMOktktM
5 2,4-8i*itro*ktnol
4 4-NitropktMl

1 2,4-li*itriloliMi
9 2,4-limtretDliMM

10 8lttfcy1*ktkiUU
11 4-CklarBtkMyl-fkMylttktr
12 Fluormt
13 4-MtroMiliM . . . . . . . .
14 4,4-limtr»-2-MtliylpktMl

14 4-lrOMfllMyI-ikMylftktr
17 HtUCklorokfMMI

~" IT PkMMtlttM "^" •
20 fetkraciM ,
21 li-A-Myl *ktkalatt ' 134 J
?2 FlMTMlkfM -- • '
23 Pyrm
24 Inly) Iniyl tktkilitt
n 3,3>-llcklorokMii4iii*
24 8ctto(»|AktkrictM
27 kiff2-ttkylktiyll tktkilitl 1027
28 Ckryttn*
21 ti-K-octyl iktkilttt
30 twielklFlMTMtkiM

12 l**ioU)PyriM

35 OikMl«,k|AiitlirKn*

(J

Sift t mi i tin t tut K
K-J2-I2 8C-J3-13 ICH(I-08 8CHC2-25
15'-25' — 't:fB'"""~~V:ir ——— "0-W
12-17-84 12-17-1* 12-14-17 1-12-17

2201

JI71 J —-- — ' • ' - ' — IHT ———

3442 1 If) )

— • 1MB ——————— ron —— tm —
tlO J 2*4 J 41}

371 W
1/45 J 1114

442 J 1745 i 1342

141 J 871
2*41 J 1100 21174 E 1074

-— - - '1035 J - Wl
2141 144 J
1019 1220

121 J 131
410

( • ; '

sirrr am SITEI sire i mrr "SITE i — snn •- -•- -
JC-K3-32 8C-1I-01 * K -11-02 K-12-03 K-L3-04 DC-L4-01 8C-L4-10 1
I0'-20' 5'-10' 9'-15' 5--15' " 10'-20' lfl'-20'
1-22-87 12-12-84 12-12-84 12-12-84 12-12-84 12-17-84 12-17-84

310 J

11931 91221
- m 49 j -tor ——— im-j — - —————— —

1321 1 171 J 172 1 2714
1201 •-- "44? • - - • - • - - - - - - - - ———— ...-.._
434 212 J

332 J 111 J
4481 1 1217 750 1217

944 709 J . .—_..—.... _.
302 i
411

371 i
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t
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/I
J4

/ft

J7
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Mi

.11

1 1

14

13

M
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.1.

Sire Sire • SITE » KMK SITE f Sltf P HU P SITE P SITE D SITE D

SMPIE *ME« DCHU-«5 DCHQ-M K-ND-07 « OC-P1-53 OC-P2-M OC-P5-55 OC-fS-54 1 K-OI-J7 DC-02-40
' - " '- - SHPIE SCPTM O-IO1 J--I51' " 0-10' ' TV-IS" ~~ IO'-2J lO'-W 15' -25' 20' -3d'

MTE SMPIEO 12-15-04 12-15-14 12-14-04 2-11-07 2-11-07 2-12-07 2-12-07 2-14-07 2-17-07

~~1 "»!5!yiII!*"u
3-DitroMiliM
ActMpkthMt
2,4-Oi»itro^k«wl
4-NitrifkiMl

—— .._„. MlnMfifn . . . . . . . - _. ....... . .

2,4-Oiiitrotol«iM
2,4-DiniirtUliitM

10 Oitlkylfktktlltf
II 4-CklfratkMyl-PkMvlitlwr
12 FllMTMt

—— -- - II 4-*itr*MlliM •-— -- —— - — . - • . •
14 4,4-DMltr«-2-Mtkyl^NOl
15 N-NitrHtdipkMyluiM
14 4-Oro«o»W«»l->lt»»»lelk»r
17 HtUCklOflkMHM
10 PMttckltrtflitMl
17 PkMMtkTM* • " 4J4 201 J ' . . . . . . . . . . . . _... .... . . . . . ._ . .
20 totkriciM
21 li-n-totyl pktMUtt 14250 J 155 J 43 J 125 J 5207

~77 FlnofittkiAff 4D4 253 J
23 Pyrmt 553 215 J
24 OvM Dtuyl phtkiliti

24 DMnliltatkrKm 243 J
27 kull-ttkylknyl) pktkiUtt 734 1244 225 J 1377 OJ
21 Ckryww 274 J
27 Oi-*-octyl fklhilitl
30 OM»(k)fliwrMikiM 207 ) 152 J

• — • • - - n InMiliFlMrMlkiM
32 On»UIPyrtM 211 J
33 U<tM(l,2,3-c4lPyrt*t
34 On»li,k,i)Ptr/lMt

SITE 0 SITE D Sin 0 S1IF D MMT

K-03-41 OC-D4-42 K-05-43 K -05-64 1 DC-00-45 •
10--20- 9-10- 0.5--20' 8.5'-20'
2-17-07 2-17-07 2-17-07 2-17-67 2-10-0?

WOW J

22417 474357 J
217747 —--Hit--- ———

5357
3700 J 2705 J

43570 J
202051

121775
1705 OJ 24J7 JO

202051 mi J

77407 J

44447 j

52544 J
3)
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••v
JO

It

ft i:
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14

ft ''
.«

21
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23
24

T5
26
27
28
21
M

i/i ~ ~ '" "31

ft '"
i"

32
3]
34

•:;
t

»
•
•
•

35

44I
"j . ..

1'-! ......... .
«M

»'

»l

fta
9J

a*
^•»
^»v«'

SITE grrri nrrt tino IITCO smo
SAMPLE NUMKII K-S4-44 K-Of-72 8C-OT-73 K-010-74 K-010-7J
SAMPLE KPTM IV-251 M0f ' 1V-20' S'-IO1 10'-lJr'"
HIE SAMPLED 2-11-87 2-24-87 2-24-87 2-24-87 2-24-87

3-NitroMiliw
Actnipktkmt 2U1 1

4-Nitrophnol
~ BifeMllfuTW * Itt* J" ' " - - - - -

2,4-8iftitratolMM
2,4-lintratoliiMt
8itlhylpktkiUU
4-CklorofKniyl-PkMylttktr
Fluorm 304« )

4,4-8Ui»ro-2-MtkylpktMl
NHIitrMî irkMylMiM 10244 J
' I'tn înyl phinyltthir
NtlMkltrOkMtfM
PMtKkloro^kMol 32f248 4420 J 112421 J 715» J

Anlkrjcnt 4144 J
li-4-kotyl HittaUtt 7lf} J 4049 MM J
FluorMtkm . _.—... TJJJ j UKt ,
Pyrm 42I« 1605 J 824M 1477 1
butyl 8t*!yl yktktliti 3844154 E 4704}
3f3 ~llcklorDkMzitfiM
lt*»(i|AiitkrKiM 2S410
kit<2-ttkylktiyl| ^ktkiUtt 'H 1 1080 J
Cbryuni 42I?5 1405 3 82051 1818 J
Oi-*i-octyl ykthiUtf
8Mio(k)FluorMtklM 17073 i
lMIO(k)FlMrMtkMt - - -
8ni*U)PyrtM 1»M2
1 ntfMft( t f 2| ]~crf )Pyrtnt
8Mio(«,h,i|Ptrylm 17073 J
8ikMiU,k|AntkrKMt
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Soilt Pttt/KN

t-
.1

t

SITE

SAMPLE MIKR
SAMPLE KPTN
MTE SMPLEI

1 AI»t»-HC
2 toll-DC
I lllU-WC
4 SMM-8HC
J HtftKklor
» AUrin - - • • •
1 HiftKkltr EpMiit
8 EtottlfM I
7 titlfri*

10 4,4 -WE
It E«4ri*
17 EfeMri* I!

14 Ekfamlftti Mfiti
15 4,4 -HI
u n»ti»ifc>i»f
17 E^rin (tt»M
II CkltrlliM
If IflllfktN
M MKKLH-10U

•«• MMKUM-ini
22 MNICLM-I2)2
2J MNCLM-1242

21 AMICLM-12M
2i MMia.tt-12W

SITE 6 SITES turn SITES

DC-61-2i K-61-27
0-10' 10'-M
1-12-17 1-12-17

« K-SJ-M
S--H-

1-14-17 1-14-17

SITE 6

3073 3483

SITES

K-S7-31 I
V-IV lO'-W
1-14-17 1-21-17

M.MK

K-fH-34

i-24-17

SITE 6 SITES

1C-84-35
J'-W
1-24-87

K-S4-34
V-20
1-24-87

SITE S SITE S

1C-63-37 I JC-64-47

1-27-87 2-23-87

KAMI SITE 6

K-Gt-48 » K-V-tV
10 -25

2-24-87 2-24-87

SITE S

DC-68-70

SITES

tC-S?-71
ld'-M' 35'-40'
2-24-87 J-r4-87

52941 135J85 J

130 J 571M 744704 441938 J 4428971 247442 C

i._ -

0
4

4

t<
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i8-»M
SI- J

oi -iioa
I 31 (5

tot

ifl-9M £fl-K-l
01-0

BMI-M

I 3115 I 3115

K-Ut-X

H 311!

K-8H-M

N 31 IS

K-iH-38

H31IS

£8-8-1

ii-n-x
H 3115

£i-£-t /8-£-l

12-SM-M < K-8H-M

N 3ii8 mnt

£•-»-! £B-M
.«Z-.01 .OZ-.OI

il-Ht-M I 11-tH-X

£8-9-1 £8-M £8-8l-ZT
.OZ-.OI .OJ-.S .M-.SJ .SZ-.tl

£l-tH-X 1I-2H-X SI-IH-X H-IM-X

MZI-WtWW N
KZI-WT30W SJ
HZI-WT30W K
2KI-WTMIW U
ZJZI-W1MW ZJ
IUI-HTNMN U

61

N31IS N 31 IS H 3115 H 3118 N 3115 3115

£t
fl
tl
H
(I
ZI

•MM3 tl
»-.»'» 01

I w»l«M»3

»*->!•«

31M
31*»S

MUM 31*WS

3118

€)'
I

C
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Svkmrfict Soils Put/PCI*

sire SITE I tin i
SMPIEMMCR
SWPIE van
MTE SMKEI

K-II-41 K-I5-42
5'-27.5' M'-SB1

l-St-17

SITE I

K-U-4J
w-n-
2-2-B7

H.MK

K-11-44

2-J-87

SITE I SITE SITE I SITE 1 SITE I SHE I SITE I SITE I SHE I SITE I SITE J

BC-I7-4J BC-I7-4*
S.5'-I2.5' l3'-23-

2-3-87 2-J-B7

K-I7-47 I K-I9-48
U'-2J' 4--231

2-J-B7 2-4-87

K-H-49
241-IOi

2-4-87

DC-110-50 K-lll-51 K-IU-52 JC-II2-I7 OC-II2-J8 tC-JI-Il
15'-30 f-2*1 2»'-39' 3.5'-12.5 18.5-27.5 Iv '-!*•
2-4-B7 2-5-87 2-5-87 2-15-87 2-13-87 U-17-86

1
2
3
4
5
i
7
8
?

10
11
12
13
14
15
U
17
II
19
N

'21
22
23

~7f
25
2t

Wt.-IHC
ItlU-WC

Ht^tKhlvr
HUri*
Hifticlilor

EMowltM Svltitt
4,4 -HT

4,4 -HE
EMrii

M«4 4M2

4305

EMr» XltlM

TMtfkMt
-I*U
-1221

MHKKM-12U
MWatt-1242
MDCHI-I248
MOaOt-1254
Mtat«-12M

4«2«M

M2tM i nwt



oat
000*1

18-11-;
.01-0

d 31IS N 3HS N 3115 1 3115 1 311S 1 31IS 1 3115 131IS X 31IS BUS II 31 IS r 3iis r 3ii5

MH-WT30W n
KZMKTOOW H

ZKI-H01DOW K

IUI-WDOW JZ
fioi-Mi30w «

41

II
»l

lM-.»'» £1
f|iM«$ «M"«W H

m-.»'» n
il
It
01

I i»M»»»P3
]f)44))
•HPIK

9B-SI-:t
.51-. t

K-Ui-M

W-tl-ZI
.01-0

SO-IN-M

98-il-ZI
.OZ-.OI

1 OI-H-M

n-i\-i\
.OZ-.OI

60-H-3H

9I-ZI-ZI »9-ei
.Sl-.S ,«I

»o-£i-3a it-n
-ZT »B-Zt-ZI
-.t .01-. (
-30 M-JV3I

W-ZI-ZI

. * IO-I1-M.

i8-ZZ-t
.OZ-.OI

Zt-M-M

i8-ZI-I
.01-0

St-Z.H-30

ti-fi-n
.01-0

M-U-31

»e-n-zi
.01-0

il-£f-31

N-/I-ZI
.tZ-.5t

zi-zr-3i

«ldN« 31VI
MUM 3-UWS

H3WH 31dM»S

31IS



SukturfiCt Soili fMt/PCIl

SITE SITE P SUE f SITE P SUE 0 SUE 0

(I

SUE 0 SUE 0 SITE 0 SITE 0 KMK SITE 0 SUE 0 SITE 0 SUE 0 SITE 0

SIMPLE MMKR
SM4PIE KPTH
HtE SMPIEI

K-P2-J4
2S'-35>

2-11-87

K-P5-W
10' -2J
2-12-87

K-PJ-54 I
10' -2J'

2-12-87

K -01-59
15'-25'
2-14-87

K-D2-40
20'-30'
2-17-87

K-03-41
I0'-20'
2-17-87

K-04-42
0-10'
2-17-87

K-H-43
8.5'-20'
2-17-87

DC -05-64 1
8.5--20'
2-17-87

K-D8-4J •

2-18-87

K-84-44
IV -2V
2-18-87

K-OT-72
0-10'
2-24-87

K-09-73
I5'-20
2-26-87

BC-010-74
5' -10'
2-24-87

BC-OIC-7?
10-15
2-26-67

] bti-MC
3 ttlli-MC
4 SUM-DC (U»**inl
5
4
7 HtptKklw
8

10 4,4 -IK
11 E»dri»

" I 7 ElowlfM I I - -
13 4,4'-IH
14 EfttoMUt* Sulfttt
I? 4,4' -NT
14

-21

— 74

1 7 {M>» MM*
IC'Cklwtot ' "
It ToiapkMt
20 MHKlM-1014

MKLHM27I
22 «MCLM-I232
23 MMCUM-1242

n-1741
25 MOa.M-12M
24 MHXXM-1240

187im
24829 C

5488 JC

30344

3W 1

434144 24691 46153? 117.44

: ....... ...

Rnults in M/k; C



SvkurtKt Soil lnorfMiut

SITE

j SAMPLE NIMKR
V — " " " " ""SAIflE DEPTH "'"

£ » MTE SAMPLE)

. „.__...... -Myti(Mli

|J • ARUmy
• ArtMic
,o ~" " liriiii

ffc u Itryllim

u ————— 7 MUM ~
fj i« Ckroiiw. tnvilmt

,» Crt.lt
n.. ' '10 Coporr

*,/ 11 Iron
i. 12 ittt
.,.' 13 HMfMfft

• .•:> 14 Ntrcvry
., 19 Nicktl

14 Stlniu
§J.M 17 Silvtr

>< 18 TkalliM
» n TU

ffc .:• 20 VMriiw
« 71 ItK

f"
Jo

XI

SITES

K-Cl-74
0-10'
1-17-87

9740

4 R
711

_..
9

U
14000

12 R
3M
0.]

13

28
103

SITES

IC-61-27
10'-2B'
1-12-87

18447 ~

2 R
141

— - --- —
4

9153
IR

179

21
27

HMK

8C-8I-29 «

1-14-17

12121-

4 R
T99

— — j-
13

31
14217

48R
416

17

U
147

SITE S SITE S

K-82-30 K-62-31
5--19' 5--I5'
I-I4-B7 1-14-87

5304 3380

3 R 2
45949 15570

2

18 9
54 19
28 1

13544 4392
30 R 14

242 92

35

22 14
115 39

SITE f-

1 BG-M-II
— 10"-20'""~

1-24-87

- "anT
R 5....._ — jjj .

—— .. ——— -

U

1
12712

R 11 1
TTT*

19

25
44

••••urn
K-tt-H

_. —— . .... . —

1-24-87

I43W

7
424

- 3
13

33
13844

51 1
317 R

19

21
190

SITE S SITE S

K-C4-I9 8C-C4-34
5' -20' 5--20
1-24-87 1-24-87

8471 1700

4 4
117 140

9 7

18 3
8179 9900

81 32 1
182 R 209 R

11 13

19
50 45

SITE S SITE 6

K -65-37 1 K-S4-47
5' -15' TO'-JO-
1-27-87 2-23-87

9304 1859

5
233 142

• 14 12
14
14 18

11418 4039
14 1 25 1

441 73 I

89 10 1

27 It
224 841

HANK

OC -61-48 •

2-24-87

4785

4 R
343

7
11

30
12354

57 1
357 1

14

14
141 1

SITES

K-S7-49
IO'-25'
2-24-67

14419

123 R
1994

14
989

2215
53492
312! 1
287 1

123 1

. _ ._..|j.. •-
1319
7994 1

SITT S SITE S

K-68-70 OC-69-71
10'-?0- 3T-40'
>i4-87 2-24-87

4J43 " 944

14 R
784 H3

9
109 11

13
507 10

12243 4458
833 1 22 1
mi 43 1

34.3
399 1

12

24
109

4257 1 51

_.. . .

III.

Hj.'i,,i

0'
5
^

%'
i
i

•-,

«t



1 (

1
SukwrfKt (*il literfMict

, - SITE

j MIME NIK R
v — — •-•-- SMffUSEPTR

|J . MTE MRPLE8
•

fj • 2 A*tiM*y
• ATIMIC
10 " B*riM

An BtrylliM
i* Bonn
i j ' C*faiM

• 14 CkTMlM, trivllMt
,, Cobalt
.,.' - • - 10 tafftr

BJ,. 11 Iron
,. 12 LtU
,»' ' "" I! lUmiMtt

• .„ 14 Rtrcirr
,, 1) Nicktl
it ' ' 14 StlMiM

Ij... 17 Silm
,. 18 Hulllw
.... ' •— Jf Tl» '

* ^ 20 VMt4i*t
« 21 IIK

f"
.K.'

W ,,)

\A

•,-•

I.1

1"
>•*

4(l|

IITEII IITEH "mm" HTE»

8CHU-14 8C-H1-1S K-N2-I4 K-H3-17
15' -2J- ir-ST ~ 5'-28' 10--201

12-18-84 12-18-87 1-5-87 1-4-87

' 2«J -«J2 HIT - w

24 1 31 7 R 1) R
3242 38 1871 8)

232 •" "- '• T
100 4 f7
If 3 10)

374 3 41) 13
48224 3810 84545 510

1150 1 41 174 R 5 II
2493 - ..„-...-..... 4n ;

0.8
15017 10 218 4

2
4 R

nr " •- - »
«

J1S14 31 248 8
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APPENDIX E

SUMMARY TABLES FOR SITE-SPECIFIC
CONTAMINANT LOADING TO THE

MISSISSIPPI RIVER
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APPENDIX F

TOXICITY PROFILES FOR SELECTED
CONTAMINANTS OF CONCERN



ARSENIC

Environmental Chemistry and Pate
Arsenic may be released to the atmosphere as a gas or vapor; or

absorbed to particulate matter and transported to other media by dry or
vet deposition (ATSDR 1987a). Because trivalent arsenic may undergo
oxidation in the air, atmospheric arsenic is usually a mixture of tri-
valent and pentavalent forms. Most airborne arsenic is usually adsorbed
on small diameter particulate matter. Photolysis is not considered to
be an important fate process for arsenic.

Arsenic in surface water can undergo a complex pattern of trans-
formations: oxidation-reduction, ligand exchange, biotransformation, and
precipitation and adsorption (Callahan 1979). As a consequence of these
reactions, arsenic is extremely mobile in aquatic systems, and river-
borne arsenic is capable of being transported great distances. Factors
most strongly influencing the rates of these reactions include: Eh, Ph,
metal sulfide and sulfide ion concentrations, iron concentration, pre-
sence of phosphorus minerals, temperature, salinity, and distribution
and composition of biota (Callahan 1979).

Sorption onto clays, iron oxides, manganese compounds, and organic
matter is an important fate in surface water, with sediment serving as a
reservoir for most of the arsenic entering surface water. Sediment-
bound trivalent and pentavalent arsenic, methylated by aerobic and an-
aerobic microorganisms, may be released back into the water column.

Soluble forms of arsenic adsorb to soil and travel with the soil
matter with which they are associated. Shifts in oxidation state may
occur in either direction, depending on the particular characteristics
of the soil and groundwater. Volatilization of methylated arsenics from
groundwater is possible.

Arsenic in soil is predominantly found in an insoluble, adsorbed
form. Clay with high anion-exchange capacity strongly adsorbs penta-
valent arsenic. Other important adsorption processes include complexa-
tion and chelation by organic material, iron, or calcium. Leaching of
arsenic is usually important in the top 30 centimeters of soil, but may
also be important at greater depth in sandy soils. Arsenate predomi-
nates in aerobic soils; arsenite in slightly reduced soils; arsine,



methylated arsenicals and elemental arsenics in very reduced conditions
(e.g., swamps and bogs)(ATSDR 1987a).

As noted above, microorganisms may reduce and methylate arsenicals
in water and soil, resulting in volatilization and emission to the air.
The volatilization rate is heavily dependant on whether soil is oxygen-
ated or anaerobic, the pB, and the microbe types and concentrations in
soils.

In aquatic systems, bioconcentration of arsenic primarily occurs in
algae and lover invertebrates, but biomagnification does not appear to
be significant (Callahan 1979).

Plants may accumulate arsenic via root uptake, with uptake being
dependent on the species, soil arsenic concentration, and soil char-
acteristics. ^^

Noncarcinogenic Effects
At high doses, arsenic compounds have been shown to produce acute

and chronic toxic effects including irreversible systemic damage. The
trivalent compounds are the most toxic and tend to accumulate in the
body. Animal studies have shown that chronic arsenic exposure may cause
body weight changes, decreased blood hemoglobin, liver damage, and
kidney damage.

There is evidence that arsenic is an essential element enchancing
growth and development in certain animal species, and it has been sug-
gested that arsenic may be an essential element for humans (HAS 1980).
Whether or not arsenic is an essential element is the subject of con-
tinuing research.

Teratogenic effects of arsenic compounds at relatively high ex-
posure levels have been demonstrated in a number of animal species (EPA
1984f, ATSDR 1987a). Generally, these effects have been observed fol-
lowing parenteral (injection) administration; whereas, administration at
lower doses by the more relevant oral route has not resulted in any
significant reproductive or developmental effects.

Hutagenicity and Carcinogenic!ty
Arsenic has been shown to be mutagenic in several assay systems and

to induce chromosomal aberrations in vivo and in vitro. Animal carcino-



genicity studies have reported conflicting results. Several studies
have reported an increased incidence of bronchogenic carcinomas in rats
exposed intratradically to an arsenic-containing pesticide. Reasons for
inconsistent carcinogenic!ty findings in animals may include Inappropri-
ate selection of an animal model, and use of flawed study designs. In
humans, epidemiologic studies and case reports have reported that ar-
senic is associated vith tumors of the skin, lungs, genital organs, and
visual organs (EPA 1984f, EPA 1985c, ATSDR 1987a).

EPA has classified arsenic in Group A, i.e., a human carcinogen,
based on extensive evidence of human carcinogenic!ty through inhalation
and ingestion exposure (EPA 1985c).

Drinking Water Standards and Criteria
Standards. The current MCL for arsenic under the National Interim

Drinking Water Regulations is 50 ug/L. The HAS Drinking Vater Committee
has analyzed the toxicology of arsenic (NAS 1983a). Based upon this
evaluation, NAS recommended the retention of the HCL pending resolution
of the question whether arsenic is an essential element in the human
diet.

NAS also examined the available epidemiologic studies which were
designed to investigate the relationship between arsenic exposure and
skin cancer in the United States. The conclusion of the report was that
these studies lacked statistical power to determine if arsenic causes
skin cancer. However, the report stated that precursors of skin cancer,
normally seen in cases of arsenic-induced skin cancer, were not seen in
these studies.

Consistent with the NAS recommendations, EPA has proposed that the
MCLG remain at the current MCL of 50 ug/L. In its determination, EPA
stated that the MCL was below concentrations at which noncarcinogenic
toxicity had been demonstrated and was within the concentration range
which might be, based on further investigation, essential for humans
(EPA 1985c).

Criteria. Based upon recommendations of NAS, EPA has proposed that
all health advisories for arsenic be set at 50 ug/L (EPA 1985d). The
EPA ambient water quality criterion for the protection of human health



is 22 ug/L, corresponding to 1 x 10" lifetiae excess cancer risk calcu-
lated on the basis of an epideaiological study of skin cancer among
Taiwanese exposed via drinking water (EPA 1980a).



BENZENE

Environmental Cheatstry and Fate
The relevant physical and chemical properties and environmental

fate of benzene (CAS No. 71-43-2) are summarized below (EPA 1986a).

Molecular Weight 78
(g/nwle)

Water Solubility 1,750
(mg/L at 25°C)

Vapor Pressure 95.2
(m*Hg at 25°C)

Henry's Law Constant 5.6 x 10
(atm-m /Bole)

Log Kov 2.12

Koc 83

BCF 5.2

Benzene has a high water solubility and vapor pressure. As a
consequence of these two properties, benzene can be characterized as a
highly mobile chemical. For benzene released to air, some rainwater w-
ashout is anticipated. After deposition in water or soil, volatili-
zation is expected to return some portion back to the atmosphere. Based
on its high Henry's Law Constant, volatilization will result in sub-
stantial loss to the atmosphere following release to water.

Due to its high water solubility and high vapor pressure, transport
to sediments is not expected to be major surface water fate process.

Benzene released to soil can be transported to air via volatili-
zation, to surface water via runoff, and to groundwater via leaching.
The first two pathways predominate in surficial soil, whereas the latter
pathway predominates at lower soil depths.

According to criteria developed by Kenaga (1980), benzene with a
K of 83 would be considered to be mobile in soils. Other factorsoc



which influence soil mobility include soil type, the anount of rainfall,
the depth to groundwater, and the extent of degradation (ATSDR 1987b).

Benzene is rapidly degraded in the atmosphere via reaction with the
hydroxy radical. In soils and waters, biodegradation is an important
process.

Noncarcinogenic Effects
The best known and longest recognized toxic effect of benzene in

humans is depression of bone narrow function. Benzene-exposed indivi-
duals have been found to display anenia, leucopehia, and/or thrombo-
cytopenia (BPA 1985c, ATSDR 1987b). When simultaneous depression of all
three cell types (pancytopenia) is accompanied by bone marrow necrosis,
the syndrome is called aplastic anemia.

Carcinogenic!ty and Mutagenicity
Excess leukemia mortality, particularly acute myelogenous and mono-

cytic leukemia, has been demonstrated among humans occupationally ex-
posed to benzene. In addition to this definitive human evidence,
several long-term bioassays have demonstrated increased incidences of
tumors and leukemia following administration in animals. Based pri-
marily upon the direct evidence in man, EPA has classified benzene
according to weight-of-evidence carcinogenic!ty criteria in Group A,
human carcinogen-sufficient evidence from epidemiological studies (EPA
1987a).

Benzene has been tested extensively for genotoxic properties.
Benzene was not mutagenic in several bacterial and yeast systems.
Equivocal results have been reported for clastogenic results in vitro;
several investigators have reported positive results in mouse micro-
nucleus assays, as well as studies of chromosomal observations in
rabbits.

Many investigators have reported significant increases in chromo-
somal aberrations in symptomatic and asymptomatic workers with
either a current or past history of exposure to benzene.



Drinking Water Standards
EPA has established a final drinking water NCL of 5 ug/L (EPA

1987a).



CADMIUM

Environmental Cheatstry and Fate
The primary sources of atmospheric cadmium are combustion of coal

and petroleum products. Cadmium from these sources is primarily ad-
sorbed on small, highly respirable particles, which can be transported
over large distances and transferred to other environmental compartments
via vet deposition. Cadmium adsorbed to small particulates is more per-
sistant than that adorbed to larger particulates. Photochemical
reactions are apparently not involved in the environmental fate of cad-
mium (ATSDR, 1987h).

Relative to other metals, cadmium is mobile in surface water. In
natural waters, cadmium exists as a hydrated ion, metal-inorganic com-
plexes with carbonate hydroxyl, chlorine or sulfate anions; or as metal-
organic complexes with humic acids (ATSDR, 1987h).

Because it exists only as the divalent cation, aqueous cadmium is
not strongly influenced by the redox potential of water. However, under
reducing conditions forming sulfide, cadmium will precipitate in sedi-
ments as cadmium sulfide. The concentration of aqueous cadmium is
usually inversely related to the pH value and the amount of organic
material present (ATSDR 1987H). Humic acid substances account for most
of the organic complexes, with solubility dependant on the nature of the
humic substance. Sorption by clays and iron oxides is important in re-
ducing aquatic cadmium concentrations.

Cadmium concentrations are typcially low in groundwater due to
several factors. These factors include sorption by mineral matter and
clay, binding to humic substances, precipitation as cadmium sulfide in
the presence of sulfide, and precipitation as cadmium carbonate at high
pHs.

In soil, cadmium may occur as free cadmium compounds or as the di-
valent ion dissolved in soil. As a consequence of cation exchange,
cadmium may be bound to soil minerals or organic constituents. The
aerobic nature of topsoils tends to reduce the amount of cadmium bound
to sulfide. High soil acidity favors release of the divalent cadmium
cation and its uptake by plants.



Cadniua is not reduced or methylated by microorganisms. However,
the biological production of sulfide results in cadmium precipitation.
Cadmium is strongly accumulated by all organisms, with concentrations in
freshwater and marine organisms hundreds to thousands of times higher
than in water being typical. Bioaccumulation of cadmium is strongly
correlated with soil cation-exchange capacity (CEC), decreasing with
increasing CEC. Bioconcentration in aquatic life is greatest for bottom
feeders (e.g. mollusks and crustaceons), followed by fish and aquatic
plants (ATSDR, 1987h). Bioaccumulation due to the use of cadmium-
containing pesticides on food crops has been noted in beef and poultry.

Noncarcinogenic Effects
Acute and chronic exposure to cadmium in animals and humans results

in renal dysfunction, hypertension, anemia, and altered liver microsomal
activity. The kidney is considered to be the critical target organ in
humans chronically exposed to cadmium by ingestion. The early clinical
signs of renal injury include proteinuria, glucosuria, and amino-
aciduria.

To calculate a drinking water equivalent level (DVEL), EPA used
renal dysfunction as an endpoint, and the most widely accepted estimate
for the critical (threshold) concentration of cadmium in the renal
cortex—200 ug/g. Using a 4.5% absorption of the daily dose and 0.01Z
excretion in the total body burden per day, EPA calculated an LOAEL of
352 ug/day for renal effects in humans. Incorporating an uncertainty
factor of 10, EPA has developed an RfD of 35 ug/day. Adjusting the RfD
for consumption of 2 liters of water per day, EPA has derived a provi-
sional DVEL of 18 ug/L (EPA 1985c).

Embryotoxic and teratogenic effects have been demonstrated in many
mammalian species following parenteral administration of high doses of
cadmium. In contrast, there is little evidence of these effects at
lower doses by either of the more relevant inhalation or oral exposure
routes (EPA 1981, ATSDR 1987H).

Careinogenicity and Hutagenicity
Cadmium chloride aerosol administered by inhalation for 18 months

produced lung tumors in rats. In contrast, all cancer bioassays in



which cadmium has been administered orally have been negative. Recent
epideniological studies indicated that workers chronically exposed to
cadmium are at risk of elevated lung cancer Mortality. According to its
weight-of-evidence carcinogenic!ty criteria, EPA has classified cadmium
in Group Bl (probable human carcinogen) for inhalation based on the epi-
demic logical data (EPA 1986a).

While the Agency has concluded that cadmium is a carcinogen by the
inhalation route, EPA has classified the chemical in Group D, inadequate
evidence for carcinogenic!ty for the oral route of exposure, because of
the negative results reported for cancer bioassays in which cadmium was
administered orally (EPA 1986a). Consistent with this categorization,
EPA has proposed that the MCL for cadmium be set based upon noncarcino-
genic toxicological endpoints.

Drinking Water Standards
The current MCL for cadmium, under the National Interim Primary

Drinking Water Regulations, is 10 ug/L. This level was designed to
prevent renal dysfunction, and was based on a critical value of cadmium
in the kidney cortex of 200 ug/g, and assumptions on gastrointestinal
absorption, excretion of the absorbed dose, daily excretion of the total
body burden, and daily dietary cadmium intakes. The World Health
Organization (WHO) guideline for drinking water is 5 ug/L. This value
was based on a value for provisional tolerable weekly cadmium intake,
assuming that 252 of the total cadmium intake was attributable to
drinking water. EPA has proposed an MCLG of 5 ug/L based upon the WHO
guidelines and the HAS SNARL (EPA 1985c).



CHLOROBENZENE

Environmental Chemistry and Pate
The relevant physical and chemical properties and environmental

fate of chlorobenzene (GAS No. 108-90-7) are sumnarized below (EPA
1986a).

Molecular Weight 113
(g/mole)

Vater Solubility 466
(mg/L at 25°C)

Vapor Pressure 11.7
(nrmHg at 25°C)

Henry's Lav Constant
(atm-mVnole)

3.7 x 10~3

Log Kow 2.84

Koc 33°
BCP 10

Chlorobenzene's noderate water solubility, vapor pressure, and
Henry's Lav Constant indicate that volatilization from surficial soils
and surface vater is a major transport pathway.

Once adsorbed on soil, the moderate solubility and KQC (330)
indicate that chlorobenzene vill leach and be transported to ground-
water. The degree and rate of leaching vill depend on a variety of
factors including the soil type, organic carbon content, and the pre-
sence of organic solvents in the soil. Once chlorobenzene reaches the
groundvater, the K indicates that retardation relative to the ground-
vater flov vill occur due to partitioning and adsorption to soil parti-
cles.

Current data indicate that degradation of chlorobenzene in aquatic
systems is slov (EPA 1985). The estimated BCF of 10 indicates that
monochlorobenzene is only slightly bioconcentrated in aquatic life.



Noncarcinogenic Effects
Chlorobenzene exerts its toxicity primarily on the central nervous

system, liver, and kidney. Liver effects include necrosis and inter-
ference with porphyrin metabolism. Kidney effects include swelling of
the tubular and glomerular epithelia. Hematopoietic effects (e.g.,
lymphocytesis and leukopenia) have been reported among chlorobenzene-
exposed workers; however, it is uncertain whether these effects can be
attributed to chlorobenzene or to other contaminants (EPA 198Sg).

Carcinogenic!ty and Hutagenicity
In a single National Toxicology Program (NTP) bioassay, chloro-

benzene was found not to be carcinogenic in mice and rats. The NTP
report did note that chlorobenzene induced a statistically significant
increased incidence of neoplastic nodules in rates exposed to the
highest dose. On this basis, EPA classified chlorobenzene according to
weight-of-evidence carcinogenic!ty criteria in Group C — limited evi-
dence in animals, no evidence in humans (EPA 1985g).

Most mutagenicity assays of chlorobenzene in bacteria, fungal, and
mammalian tissue cultures have been negative (EPA 1985h). One study,
however, in Streptomyces antibioticus reported that chlorobenzene
induced reversion to vitamin Bl prototrophy, and one study in
Saccharomyces cerevisiae showed increased mitotic crossing (EPA 1985k).

Drinking Water Standards and Criteria
Standards. EPA has not established an MCL or MCLG for chloro-

benzene in drinking water.

Criteria. In the absence of suitable data, EPA has not derived a
1-day HA for chlorobenzene. EPA has, however, developed 10-day, longer-
term, and lifetime HAs by application of 100-fold uncertainty factors
and various intake assumptions and physiological parameters to NOAELs
reported in animal studies (EPA 198Sg). The 10-day advisory of 1,800
ug/L for a 10-kg child was derived from a NOAEL of 345 mg/m reported in
an inhalation teratology study in rats and rabbits; the longer-term HAs
of 9,000 ug/L (child) and 30,000 ug/L (adult) were derived using a NOAEL
of 125 mg/kg/day reported in a subchronic gavage study in mice and rats.



The lifetime HA of 600 ug/L was derived from the NOAEL used in the
derivation of the longer-term HA, using an additional uncertainty factor
of 10 and assuming that drinking water comprises 20X of the total daily
intake.

NAS has estimated, based upon the draft NTP, that a drinking water
concentration of 2.3 ug/L would correspond to an estimated one-in-a-
million incremental excess lifetime cancer risk (NAS 1983).

EPA has developed an ambient water quality criterion for the pro-
tection of human health of 488 ug/L and for organoleptic (odor and
taste) effects of 20 ug/L (BPA 1980a).



CHLOROPHENOLS (2-CHLORDPHENOL AND 2,4-DICHLOROPHENOL)

Environmental Chemistry and Pate
The relevant physical and chemical properties of chlorophenol

(CP-CAS No. 95-57-8) and 2,4-dichlorophenol (DCP-CAS No. 12-83-2) are
summarized in the Table belov (Arthur D. Little, Inc. 1982).

Compound 2-chlorophenol 2,4-dichlorophenol

Molecular Weight 129 163
(g/mole)

Water Solubility 28,500 (20°C) 4,600 (20*C)
(mg/L at 25°C)

Vapor Pressure 2.2 0.11
(wnHg at 25°C)

Henry's Lav Constant 1.3 x 10"3 5.0 x 10~6
(at»-« /mole)

Log KOW 2.17 2.75

K No data 380
OC

BCP 214 130

The above data show that both CP and DCP have high water solubili-
ties and low vapor pressures. Additionally, using the K of DCP, the
two chlorophenols have Moderate &ocs. These three values indicate that
both volatilization from surface soils and infiltration to groundwater
are important transport pathways. The high Henry's law constant, along
with the high water solubility and aoderate K , indicates that volatil-
ization is an important transport pathway from surface water. However,
its low Henry's law constant indicates that both volatilization and par-
ti toning to sediments are important pathways in surface water.

Biodegradation in soils and surface water are significant trans-
formation processes (Aurthur D. Little, Inc., 1982). No data were found
concerning biodegradation in groundwater.

Bioconcentration factors (BCFs) indicate moderate bioconcentration
in aquatic species.



Noncarcinogenic Effects
———————.———————— ———————————————————_

In rodents subjected to acute high oral exposures, CP and DCP eli-
cited respiratory excitation, clonic convulsions, and/or notor weakness
(hypotonia). Fev long-tern animal studies are available. Those few
that are available show reduction in henatological parameters or enzyne
changes. No data were found concerning effects of CP and DCP on the de-
veloping embryo or the reproductive process.

Carcinogenicity and Mutagenicity
No data were found concerning the potential'carcinogenic!ty of CP

or DCP by the oral route. However, CP and DCP were reported to promote
tumors following a single dermal application of dimethylbenzanthracene
on mouse skin (Boutwell and Bosch, 1959).

CP has been shown to be mutagenic in Sprague Dawley rats fed 130
mg/kg CP every other day for one week (Chung 1978). In these rats a
six-fold increased incidence of chromatid deletions (122 vs. 2Z in
controls) was seen. Complete inhibition of mitosis was reported in bone
marrow cells taken from treated rats.

DCP, tested using the Ames Salmonella microsomal assay, was re-
ported as not mutagenic with and without activation.

Consequently, whereas CP can be classified as mutagenic, there are
insufficient data to evaluate the mutagenicity of DCP.

Drinking Water Standards
EPA has not issued any drinking water standards, health advisories,

or other criteria for CP or DCP.



DICHLOROBENZENBS

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fate of 1,2-dichlorobenzene (CAS No. 95-50-1); 1-3-dichlorobenzene (GAS
No. 541-73-1); and 1,4-dichlorobenzene (CAS No. 106-16-7) are presented
below.

1,2-DCB 1,3-DCB 1,4-DCB
Conpound

Molecular Weight 147 147 147
(g/mole)

Water Solubility 100 123 79
(mg/L at 25°C)

Vapor Pressure 1 2.3 1.2
(mmHg at 25°C)

Henry's Law Constant 1.9 x 10"3 3.6 x 10~3 2.9 x 10~3
(atm-mVmole)

Log KW 3.6 3.6 3.6

K 1700 1700 1700oc
B C F 5 5 5

The log K , high K , and low vapor pressure indicate that ad-
sorption onto soils is the oajor fate process of DCS isomers in soils.
Similarly, adsorption to these media will dominate transport and fate of
the isomers discharged into aquatic media.

The log Ka suggest that DCB isomers will bioaccumulate. Biode-
gradation is not likely to be a significant degradation pathway for DCB
isomers, based upon data which indicate that chlorobenzene is resistent
to biodegradation and that resistance increases with increasing chlori-
nation of the benzene ring (ATSDR 19871).

Noncarcinogenic Effects
The principal toxic effects of o-dichlorobenzene (1,2-dichloro-

benzene or o-DCB) and p-dichlorobenzene (1,4-dichlorobenzene or p-DCB)
in humans and other animals from acute and longer-term exposures include



CNS depression; blood dyscrasias; and lung, kidney, and liver damage.
Similar data are not available for a-dichlorobenzene (1,3-dichloro-
benzene or m-DCB). However, based upon short-tern assays, EPA has
determined that short-term assessments developed for o-DCB should apply
to m-DCB.

Carcinogenicity and Mutagenicity
The few studies available on the carcinogenic potential of the DCBs

have been negative or insufficient to clearly classify any DCB isomer as
carcinogenic. Preliminary results of an NTP gavage bioassay indicate
that o-DCB vas not carcinogenic under the conditions of the experiment.
Pending receipt of the final NTP report for o-DCB, EPA has categorized
o-DCB according to Agency veight-of-evidence carcinogenicity criteria in
Group D, not classifiable as to human carcinogenicity (EPA 1987d). EPA
has classified p-DCB in group C, limited evidence of carcinogenicity in
animal studies (EPA 1987a).

In general, DCBs have shown little or no mutagenic activity in a
range of bacterial systems. However, several studies with mold and
plant cultures treated with DCBs have reported mutations and chromosomal
alterations (EPA 1987d).

Drinking Water Standards and Criteria
EPA has established a final drinking water MCL for p-dichloro-

benzene of 75 ug/1 (EPA 1987a). This MCL was based on a reference dose
of 0.1 mg/kg/day, an uncertainty factor of 10, allocation of 20% of
total human intake from all exposure sources to drinking water and
various intake and physiological assumptions. EPA is also in the pro-
cess of establishing an enforceable MCL for o-DCB and p-DCB, but not
m-DCB. As a first step in the process, EPA has issued a proposed MCLG
for o-DCB based upon a NOAEL reported in a subchronic gavage study in
mice and rats. Based upon a NOAEL of 125 mg/kg/day, an uncertainty
factor of 100, and the same assumptions as for p-DCB, EPA has derived a
proposed MCLG for o-DCB of 620 ug/L.

In the absence of sufficient data, EPA has not developed, and is
not in the process of developing, a drinking water standard for m-DCB.



1,2-DICHLOROETHANE (ETHTLENE DICHLORIDE OR EDC)

Environmental Chemistry and Pate
The relevant physical and chemical properties and environmental

fate of 1,2-dlchloroethane (CAS No. 107-06-2) are suanarized belov (EPA
1986a).

Molecular Weight 99
(g/mole)

Vater Solubility 8.5 x 10~3
(•g/L at 25°C)

Vapor Pressure 64
(••Hg at 25°C)

Henry's Lav Constant
(atm-m3/mole)

9.8 x 10~4
(atm-mj/mole)

Log KQV 1.48

Koc U

BCF 1.2

A half-life of 1,2-dichloroethane from soil could not be located in
the available literature; however, based on its moderate vapor pressure,
evaporation is expected to be the predominant loss mechanism from the
top layer of soil. In subsurface soil, biochemical and chemical bio-
degradation are expected to be slow. Therefore, based on its low K ,
1,2-dichloroethane is expected to leach and be transported to ground-
water. Once in groundwater, the low K indicates 1,2-dichloroethane
will be mildly adorbed to soil particulate and will be subject to low
retardation relative to the groundwater flow. In addition, its high
Henry's Law Constant indicates evaporation from surface water is an
important fate mechanism. Based on its low BCF, 1,2-dichloroethane is
not expected to bioconcentrate in aquatic life.

Noncarcinogenic Effects
At relatively high doses, 1,2-dichloroethane (EDC) produces CNS

depression as well as injury to the liver, kidney, and adrenals.
Symptoms of CNS depression typically include headache, dizziness,



nausea, and general weakness. Effects on the liver include necrosis and
epithelial cell damage, and on the kidney, degeneration of the proximal
tubule (EPA 198Sb)

Carcinogenicity and Mutagenicity
In a NCI bioassay, EDC administered by gavage vas shown to increase

the incidence of tumors in both nice and rats. Based upon these data,
EPA has classified EDC according to weight-of-evidence carcinogenicity
criteria in Group B2 - probable hunan carcinogen (EPA 1987a).

EDC has shown to induce gene mutations in bacteria, plants,
Drosophilia melanogaster, and cultured Chinese hamster ovary cells (EPA
19851). In addition, EDC has been reported to cause meiotic chromosomal
disjunction in Drosophilia. Based upon these data, EPA has determined
based upon weight-of-evidence criteria that EDC is a mutagen that may
have the potential for causing adverse effects in humans (EPA 19851).

Drinking Water Standards and Criteria
Standards. In the first stage of a procedure to establish an en-

forceable HCL for EDC in drinking water, EPA has established a MCLG of
0. This MCLG was predicated on the EPA conclusion that no exposure to a
"probable human carcinogen" is acceptable. Based upon considerations of
analytical feasibility and feasibility of control, EPA has issued a MCL
for EDC of 5 ug/L.

Criteria. In the absence of suitable data, EPA has not developed
1-day or 10-day HAs for EDC. EPA has, however, developed a longer-term
HA based upon a NOAEL reported in a rat inhalation study. Based upon a

3
NOAEL of 405 mg/m , an uncertainty factor of 100 and various intake as-
sumptions and physiological parameters, EPA derived longer-terms HAs of
740 ug/L (10-kg child) and 2,600 ug/L (70-kg adult) (EPA 1985d). Be-
cause EDC was judged to be a probable human carcinogen, EPA did not de-
velop a lifetime HA for noncarcinogenic effects.

EPA has not developed an ambient water quality criterion for EDC
for the protection of human health.



HEXACHLOROBENZENE (HCB)

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fate of hexachlorobenzene (CAS No. 118-74-1) are sunarized belov (EPA
1986a).

Molecular Weight 285
(g/mole)

Water Solubility 0.006
<«g/L at 25-C)

Vapor Pressure 1.1 x 10~
(nHg at 25*C)

Henry's Lav Constant 6.8 x 10"
(atnWaole)

Log Kow 5.23

K 3900
OC

BCF 8690

Hexachlorobenzene (HCB) has a low water solubility, a high log K ,
and relatively high R , indicating that the chenical will be strongly
adsorbed in soil or sediments following discharge to surface water. The
low vapor pressure and Henry's law constant indicate that votilization
will not be a major transport mechanism from either soils or surface
water. In addition, based on the log KQy and high KQC, significant
leaching from source soils is not anticipated.

HCB is expected to be slowly degraded by soil or sediment micro-
organisms. HCB is expected to significantly bioconcentrate in aquatic
life with BCFs ranging from 5,500 to 44,437 in vertebrates (EPA 1985g).

Noncarcinogenic Effects
Porphyria cutonea tardea (PCT) has been demonstrated in Turkish

citizens who accidentally consumed bread contaminated with HCB. PCT-
associated symptoms observed included skin lesions and hyperpigmenta-
tion. In addition, HCB caused neurotoxicity, liver damage, arthritic
conditions, and in children, reduced growth. Studies in rodents re-



ceiving HCB orally reported both fetotoxicity and teratogenicity (EPA
1985g). The effects noted in these studies included cleft palate,
reduced fetal viability, reduced neonatal weight gain and reduced re-
lative fetal weight (EPA 1987g).

Carcinogenic!ty and Mutagenicity
Lifetine animal carcinogen!city studies have revealed that HCB

elicited statistically significant increased tunor incidences in rats,
mice, and hamsters. Based on these data, EPA has placed HCB in its
carcinogen!city category BZ as a probable human carcinogen.

Drinking Water Standards and Criteria
EPA has not developed a drinking water standard for HCB. The EPA

one-day and 10-day and longer health advisories (HAs) for a 10-kg child
are each SO ug/L. The longer-term HA is 175 ug/L for a 70-kg adult.
The EPA reference concentration for a potential carcinogen risk of
1 x 10"6 is 0.02 ug/L.



LEAD

Noncarcinogenic Effects
When toxicity information is considered for noncarcinogenic effects

of substances, the data are evaluated based on their dose-related re-
sponse characteristics and the establishment of an exposure level below
which no adverse effects are observed. Historically, the observed
threshold or no-effect level for lead-induced toxic effects has con-
tinued to decline as more sophisicated experimental and clinical
measures are employed to detect more subtle effects. These include
alterations in physiological functions at blood lead (PbB) levels below
the currently accepted maximum safe level for exposure to children, a
segment of the population currently regarded to be at highest risk of
lead-induced effects (EPA 1985c, ATSDR, 1987J).

The most serious effects associated vith markedly elevated PbB
levels are severe neurotoxic effects that include irreversible brain
damage. For most adults, such damage does not occur until PbB levels
exceed 100 to 120 micrograms per deciliter (ug/dl). At these PbB
levels, severe gastrointestinal symptoms and effects on several other
organ systems are often found. Precise thresholds for occurrence of
overt neurological and gastrointestinal signs and symptoms of lead
exposure in cases of subencenpthalopathic lead intoxication have yet to
be established, but such effects have been observed in chronically
exposed adult lead workers at PbB levels as low as 40 to 50 ug/dl.

Toward the lower range of PbB levels associated with overt lead
intoxication, less severe but important signs of impairment in normal
physiological functioning in several organ systems are evident among
apparently asymptomatic lead-exposed adults (EPA 1985c). These include:

o Slowed nerve conduction velocities indicative of peripheral
nerve dysfunction (at PbB levels as low as 30 to 40 ug/dl);

o Altered testicular function (at PbB levels of 40 to 50 ug/dl);
and

o Reduced hemoglobin production (at approximately 50 ug/dl).



EPA has concluded that all of the above effects point toward a gener-
alized impairment of normal physiological functioning of several dif-
ferent organ systems as adult PbB levels exceed 30 to 40 ug/dl. Evi-
dence of impaired heme synthesis effects in blood occur at even lover
levels.

Hore recent research has indicated that there is a relationship
betveen PbB levels and increases in blood pressure. Preliminary reviev
of this work indicates a statistically significant correlation betveen
PbB levels and diastolic blood pressure in vhite males, ages 40 to SO,
vith no threshold apparent in the range of 6 to 30 ug/dl. Of particular
concern is the finding of a 2 mm Hg increase in diastolic pressure per
incremental PbB level increase of 0.5 ug/dl. Possible increases in risk
of more severe medical events (stroke, heart attack, death) associated
vith lead-induced increases in blood pressure are also estimated in one
of the recently published studies.

Children represent a sensitive subpopulation vith regard to lead
toxicity. As vith adults, lead affects many different ogan systems and
biochemical/physiological processes across a vide range of exposure
levels. Effective PbB levels for producing encephalopathy or death in
children are lover than in adults, starting at approximately 80 to 100
ug/dl. Permanent metal retardation and other marked neurological de-
ficits are among lasting neurological sequelae typically seen in cases
of nonfatal childhood lead encephalopathy. Other overt neurological
signs and symptoms of subencepthalopathic lead intoxication, such as
peripheral neuropathies (functional and/or pathological changes in the
peripheral nervous system), have been detected in some children at PbB
levels as lov as 40 to 60 ug/dl. Chronic kidney disease is not evident
at PbB levels above 100 ug/dl. Moreover, colic and other overt gastro-
intestinal symptoms occur in children, at least dovn to 60 ug/dl. Rank
anemia is also evident at 70 ug/dl, representing an extreme manifesta-
tion of reduced hemoglobin synthesis at PbB levels as lov as 40 ug/dl.
All these effects are videly accepted as adverse health effects, and are
reflective of videspread marked impact of lead on the normal physio-
logical functioning of many different organ systems (EPA 1984d, 1985c,
ATSDR 1987J).



Additional studies denonstrate further important health effects
occurring in non-overtly lead-intoxicated children at similar or lover
PbB levels than those indicated above. Among the most important and
controversial of these electrophysiological and neuropsychlological
effects are indications of peripheral nerve dysfunction, indexed by
slowed nerve conduction velocities (NCV) found in children vith PbB
levels lover than 30 ug/dl. EPA has concluded that vhile none of these
studies on CNS effects can individually be regarded as conclusively
proving significant cognitive (IQ) or behavioral effects occurring below
30 ug/dl, they clearly indicate likely assoicatibns between neuropsycho-
logic deficits and PbB levels as low as 30 to 50 ug/dl. The magnitude
of average observed IQ deficits is approximately 5 points at mean PbB
levels of 50 to 70 ug/dl and about 4 points at mean levels of 30 to 50
ug/dl. Whether a smaller risk exists at somewhat lower levels (15 to 30
ug/dl) cannot be determined at this time (EPA 19844, 1985c).

Many different impacts (representing potentially impaired
functioning and depleted reserve capacities of many different tissues
and organs) have been noted at PbB levels below 30 ug/dl.

At PbB levels around 10 to 15 ug/dl, initial signs of detectable
heme synthesis impairment occur in many different organic systems, indi-
cations of increasing degrees of pyrimidine metabolism interference,
signs of altered nervous system activity, and interference in vitamin-D
metabolism. EPA has stated that, on the basis of these data, these ef-
fects might be viewed as becoming sufficiently adverse to warrant
avoidance as PbB levels exceed 20 to 25 ug/dl (EPA 1985c).

Reproduction and Development
There is a paucity of data on which to evaluate the effects of lead

on reproduction and development in humans. Early studies of pregnant
women exposed to high levels of lead indicated toxic, but not terato-
genic, effects on the conceptus. One recently reported study hints at
birth anomalies possibly associated vith exposure to low lead levels
(mean cord blood level of 15 ug/dl) among women in the general popula-
tion. However, the significance of these studies has been questioned
because of the absence of reported statistically significant associa-
tions between cord blood levels and specific types of minor anomalies or



any najor anomalies. There are also no reliable data pointing to ad-
verse effects in human offspring following lead exposure to fathers.

EPA has concluded that the current collective human data regarding
lead's effects on reproduction on in utero development are insufficient
for accurate estimation of exposure-effect or no-effect levels (EPA
1984d). In the absence of sufficient data, it has been suggested that
it would be prudent to avoid lead exposures resulting in PbB levels
exceeding 25 to 30 ug/dl to pregnant women and women of child-bearing
age in general. This conclusion was based on the known equilibration
between maternal and fetal blood lead concentrations and growing evi-
dence of deleterious effects in young children as PbB levels approach 25
to 30 ug/dl. Industrial lead exposure of men with PbB levels of 40 to
50 ug/dl also appears to result in altered testicular function.

Carcinogenic!ty
Several studies have reported renal tumors in Vistar rats following

ingestion of high doses of a lead salt (lead acetate). Lead subacetate
(another lead salt) has produced benign tumors (renal carcinomas or
adenomas) in Swiss mice and seveal strains of rats, but not golden
hamsters. Glimomas (CNS tumors) were also observed in many of these
studies.

There have been a number of epidemiological studies which have
assessed the mortality experience of lead-exposed workers. In some of
the studies, no excess cancer mortality was observed. In one study,
non-statistically significant excess cancer nortality of the respiratory
system and cancer of the digestive organs and peritoneum was reported
which on evaluation by other statistical techniques by another investi-
gator was reported to achieve statistical significance. Another study
has reported increased mortality from renal cancer among a group of lead
smelting workers. However, this excess mortality, based on only six
cases, did not achieve statistical significance. On review of all of
these studies, EPA concluded that the absence of good lead exposure
documentation made it difficult to assess the contribution of lead to
the observed results.

The International Agency for Research on Cancer (IARC) has classi-
fied lead in Group 3, inadequate evidence for carcinogenicity in humans,



sufficient evidence for carcinogenic!ty in aninals (for some salts).
EPA has classified lead in category B« (sufficient evidence in aniHals,
insufficient evidence in humans) according to the Agency's Guidelines
for Carcinogen Risk Assessment (EPA, 1986b). However, the Agency noted
that the doses inducing kidney tumors in positive rat studies were be-
yond the human lethal dose, and several epidemiological studies have not
demonstrated an association between lead exposure and elevated cancer
occupationally exposed workers. Consequently, EPA has recently proposed
to set an MCLG in drinking water based on noncarcinogenic endpoints (EPA
1985c).

•

Drinking Water Standards
The current EPA and drinking water MCL for lead is 50 ug/L. This

limit was designed to limit PbB levels in 99.SX of the population to
below 30 ug/dl.

NAS (1977) has stated that the current MCL, in view of other en-
vironmental sources of exposure, may not provide a sufficient margin of
safety, particularly for fetuses and young children.

EPA, in agreement with this assessment, has recently taken the
first step in lowering the MCL by issuing a proposed MCLG of 20 ug/L.
This level was derived based on a target PbB level of 15 ug/dl for
protecting children and infants, using a conversion factor of 6.25 to
translate PbB to lead in drinking water (assuming a consumption of 1
liter of water per day) and an uncertainty factor of 5 (EPA 1985c).
After finalization of the MCLG, EPA would then factor in other data,
such as technological feasibility, to establish a revised MCL.



4-METHYL-2-PENTANONE

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fate of 4-nethyl-2-pentanone are summarized below (Verscheuren 1983).

Molecular Weight 100
(g/mole)

Water Solubility 19,000
(mg/L at 25°C)

Vapor Pressure 6 (20°C)
(mmHg at 25°C)

Henry's Lav Constant no data
"̂̂  (atm-m /mole) found

Log KQW no data
found

KQC no data
.,:*:.-,>. found

—^ BCF no data
found

4-methyl-2-pentanone (MIBK) has a high water solubility and moder-
ate vapor pressure. As a consequence of these two properties, benzene
can be characterized as a moderately mobile chemical. For MIBK released
to air, some rainwater washout is anticipated. After deposition in
water or soil, volatilization is expected to return some portion back to
the atmosphere.

Due to its high water solubility and moderate vapor pressure, some
transport to sediments is expected.

MIBK released to soil can be transported to air via volatilization,
to surface water via runoff, and to groundwater via leaching. The first
two pathways predominate in surficial soil whereas the latter pathway
predominates at lower soil depths.

Noncarcinogenic Effects
In high concentrations, MIBK produces narcosis with symptoms of

_ headache, nausea, lightheadedness, and vomiting.



Carcinogenic!ty and Mutagenicity
MIBK has not been tested in a long-tern animal carcinogenesis bio-

assay. Consequently MIBK vould be categorized according to EPA carcino-
genic risk criteria in group D - insufficient data, MIBK has not been
shown to be mutagenic.

Standards and Criteria
There are no EFA drinking water standards, health advisories or

ambient water quality criteria for the protection of human health for
MIBK.



NAPHTHALENE

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fate of naphthalene (CAS No. 91-20-3) are summarized below (EPA 1984).

Molecular Weight 128
(g/nole)

Water Solubility 31.7
(mg/L at 25°C)

Vapor Pressure 0.082
(mnHg at 25°C)

Henry's Lav Constant no data
(atm-m /mole) found

Log KQw 3.37

KM no dataoc , ,found

BCF 1.46

Naphthalene has a moderate vater solubility and moderate vapor
pressure. As a consequence of these two properties, benzene can be
characterized as a moderately mobile chemical. For naphthalene release
to air, some rainwater washout is anticipated. After deposition in
water or soil, volatilization is expected to return some portion back to
the atmosphere.

Due to its moderate water solubility and moderate vapor pressure,
transport to sediments is expected to be a major surface water fate
process.

Naphthalene released to soil can be transported to air via vola-
tilization, to surface water via runoff, and to groundwater via
leaching. The first two pathways predominate in surficial soil, whereas
the latter pathway predominates at lower soil depths.

Noncarcinogenic Effects
Exposure to naphthalene by the ingestion, inhalation and dermal

routes has been reported to result in intravascular hemolysis, corneal



ulceration and cataracts, eye irritation, headache, confusion, malaise,
nausea, vomiting, and bladder irritation in humans. In severe cases
henolytic anemia with associated jaundice and occasionally renal disease
and death have been reported. Individuals with a deficiency of glucose-
6-phosphate dehydrogenase (G6PO) and infants appear to be at greater
risk for developing heoolytic anemia.

In a study recently reported by Shopp et al. (1984) male and female
CO-1 nice were exposed for 14 or 90 day by gavage to 3 different doses
of the compound. Both males and females shoved a 5-10X mortality and
depressed body weights at the high dose of 133 mg/kg/day. At this dose
the males had decreased thymus weights and the females had decreased
spleen and increased lung weights. No toxic effects were observed at
the two lower doses of 53 mg/kg/day and 27 mg/kg/day. For all exposure
groups, no alterations were observed in the hepatic drug metabolizing
system except for a dose-related inhibition of aryl hydrocarbon hydro-
xylase (AHH) activity.

Harris and coworkers (1970 as reported in USEPA 1982) reported a
statistically significant increase in retarded cranial ossification and
heart development in offspring of Sprague Dawley dams that had received
intraperitoneal injections of 395 mg/kg naphthalene on days 1-15 of
gestation. In a recent study by Plasterer and coworkers (1985) single
doses of naphthalene were administered by gavage to pregnant CD-1 mice
on days 7 through 14 of pregnancy. The compound was given at a dose
estimated to be at or just below the threshold of adult lethality. A
significant reduction in the average number of live pups per litter was
reported for the naphthalene-dosed females.

Carcinogenicity and Mutagenicity
Overall, the results of carcinogenicity testing with napthalene

have been negative. Knake (1956 as reported in USEPA 1980) treated 40
white rats with 500 mg/kg of coal tar naphthalene in sesame oil sub-
cutaneously every two weeks for a total of seven treatments. Five out
of thirty-four rats developed invasive or metastatic lymphosarcoma prior
to death. These result are equivocal, however, because the injection
sites were first painted with carbolfuchsin (a known carcinogen) prior



to each injection. The naphthalene also contained approximately 10X
methylnaphthalene.

In a second study, Knake (1956 as reported in USEPA 1980) painted a
group of mice with either benzene or a solution of coal tar naphthalene
in benzene and noted an excess of lymphatic leukemia in the group
treated with the napthalene/benzene solution as compared to those
treated with benzene alone (4 vs. 0 cases, respectively). These results
are difficult to interpret because benzene is a known animal carcinogen.

Naphthalene when combined with rat microsomal fractions has been
found to be nonmutagenic in bacterial nutagenesis assays (EPA 1980).

•

Drinking Water Standards and Criteria
EPA has not developed any drinking water standards or health ad-

visories or ambient water quality criteria for human health for naptha-
lene.



NICKEL

Environmental Cheaistry and Fate
In the atmosphere, nickel exists predoninantly as an aerosol.

Atmospheric residence tines depend on the nickel concentrations, the
density and size of particles, and precipitation. The typical residence
tines of nickel in the atnosphere ranges fron 1 to 21 days. Nickel
species in the air most likely include soil minerals, oxide, and
sulfates.

Depending on the chenical and physical properties of the water,
nicekl exists in nunerous soluble and insoluble forms in aqueous
systems. Due to precipitation, iron oxide and manganese oxide are the
primary determinants of the aqueous nobility of nickel. However,
variation of other factors such as sulfate concentration and pH can
significantly influence nickel's mobility.

Nickel is persistent in soils and has the potential to leach to
groundwater. Sorption of nickel to soil is dependent on soil-water pH,
total iron and surface area. Organic conplexing agents in soil tend to
restrict nickel novenent due to formation of organo-nickel complexes.
Nickel nay also be immobilized as nickel ferrite, as other more common
compounds (e.g., carbonates, sulfates, or halides) are too soluble to
precipitate out of soil-water.

Nickel is moderately mobile in low pH and high cation-exchange
capacity soils, but less mobile in mineral soils and soils with high
organic content (ATSDR 1987J). Extractability of nickel from soil
effects uptake by plant roots. The extractability is influenced by a
number of conplex physical, chemical, and biological factors.

Nickel is bioconcentrated in some aquatic organisms. Bioconcen-
tration factors typically range from 20-1,000, with higher values for
phytoplankton, algae, and seaweed.

Noncarcinogenic Effects
Laboratory studies in animals have demonstrated depressed body

weight gain, alterations in hematology parameters, cytochrome oxidase
activity, and iron contents of organs following high oral nickel ex-
posure.



Studies evaluating the effects of nickel administration on aninal
reproductive systems have produced varying results. Nickel is known to
cross the placental barrier in animals, and some data suggest this is
also true for humans. Intraperitoneal and intravenous injections of
nickel compounds have produced some tetratogenic effects in animals.
Increased fetal mortality and reduced fetal weights also were observed.
In some studies, high dosages resulted in reduced fetal survival and
decreased fetal weights in the absence of frank teratogenesis.

Feeding studies involving administration of various nickel com-
pounds to rats are more applicable to human exposure situations.
Various studies have reported a correlation between nickel concentration
in food or water and reproductive performance (ATSDR, 1987b). Nickel

^ exposure has also been reported to impair male gametogenesis in mice and
rats. No adverse reproductive effects linked to nickel exposure have
been reported in humans.

Carcinogenicity and Hutagenicity
-'VN The chemical form and route of exposure may be important factors in

determining the carcinogenic potential of nickel. Insoluble nickel com-
pounds (e.g., metallic nickel, nickel subsulfide, and nickel carbonyl)
have been shown to produce tumors following inhalation exposure. How-
ever, multiple studies in which nickel was administered orally to rats
and mice have been uniformly negative (EPA 1985c). In humans, excess

^_^ respiratory cancer mortality has been demons t-r a ted in epidemiological
studies of nickel smelting and refining workers.

EPA has classified nickel in group B.—sufficient evidence for
carcinogenicity in animals, limited evidence in humans—according to
guidelines for carcinogenic risk assessment (EPA, 1986b) for the in-
halation route, based upon the positive animal evidence for nickel sub-
sulfide and carbonyl compounds. However, reflecting the negative animal
carcinogenicity data, the Agency has categorized nickel in Group D -
inadequate evidence for the oral route of exposure.

Nickel chloride was not mutagenic, whereas nickel sulfate was found
to be mutagenic in in vitro assays.



Drinking Water Standards
There is no federal drinking vater standard for nickel. EPA, how-

ever, has established a lifetime drinking vater health advisory of 150
ug/L (EPA 1985c).



PENTACHLOROPHENOL (PCP)

Introduction
Commercial pentachlorophenol (PCP) is contaminanted with two chemi-

cals - hexachlorobenzene (HCB), and hexachlorodibenzo-p-dioxin (HxCDD)
which are currently categorized by EPA in its category B» as probable
human carcinogens. Both are also potential reproductive toxins. PCP is
also contaminated with polychlorinated dibenzofurans. This profile pri-
marily addresses the toxicity of commercial PCP. The reader is referred
to the profiles for HCB, HxCDD, and dibenzofurans for further informa-
tion relevant to evaluating the potential toxicity of commercial PCP.

Environmental Chemistry and Fate
The relevant physical and chemical properties for pentachlorophenol

(CAS No. 87-86-5) are summarized below (EPA 1986a).

Molecular Weight 266
(g/mole)

Water Solubility 14
(mg/L at 25°C)

_4
Vapor Pressure 1.1 x 10
(nunHg at 25°C)

Henry's Law Constant 2.8 x 10
(atm-nT/mole)

Log Kov 5

K 53,000oc
BCF 770

Pentachlorophenol (PCP) has a moderate water solubility, low vapor
pressure, low Henry's Law Constant, and high K . Based upon its K
and low vapor pressure, PCB would be strongly bound to surface soil.
The K of 53,000 indicates that leaching from soils and transport to
groundwater is a slow process. PCP is resistant to biodegradation. The
low Henry's Law Constant and high K indicate that PCP will be strongly
partitioned to surface water sediments. Finally, the BCF indicates



that, like many lipophilic organics, PCP will bioconcentrate in aquatic
life.

Noncarcinogenic Effects
PCP has elicited a vide variety of symptoms following subchconic

oral administration in animals, including: secondary anemia, increased
blood sugar levels, hemorrhages and congestion in the lungs and kidneys,
degenerative changes in the kidney tubules, and lesions of the brain and
spinal cord (EPA 1985n). Commercial PCP containing chlorinated dibenzo-
p-dioxins and dibenzofurans are significantly more toxic than the puri-
fied pentachlorophenol used in subchronic animal studies.

In humans, local irritation, allergic responses, and systemic ef-
fects are found. Pentachlorophenol poisoning is characterized by pro-
fuse sweating, accompanied by fever, weight loss, and gastrointestinal
distress. Occupational epidemiological studies have revealed an in-
creased incidence of low-grade infections or inflammations, and de-
pression of kidney functions, which are partially reversible (EPA
198Sh).

Reproduction and Development
Pentachlorophenol has not been shown to be teratogenic in any of

the many animal studies designed to assess the toxicological endpoint.
Petoxicity has been elicited by both purified and commercial PCP,

with the effects probably secondary to maternal toxicity. Fetotoxic
effects noted in rat studies include increases in resorptions, altera-
tions in the sex ratio, and a number of skeletal anomalies regarded by
the investigators as indicative of fetotoxicity rather than terato-
genicity. EPA has developed a NOEL of 3 mg/kg/day (EPA 1987g) based on
a one-generation rat study.

HxCDD, an important contaminant in commercial PCP, has elicited
both fetotoxicity and teratogenicity in rat studies. Teratogenic
effects observed include cleft palate, dilated renal pelvis, and ab-
normal vertebrae. EPA has derived a NOEL of 0.1 ug/kg/day for feto-
toxicity (EPA 1987g), which is lower than the NOEL for teratogenicity.

HCB, another important contaminant of commercial PCP, has elicited
fetotoxicity and teratogenicity in rodent studies. Abnormalities ob-



served in fetuses include cleft palate, reduced fetal viability, reduced
neonatal weight gain, and reduced relative neonatal weight. Based on
these studies, EFA set the NOEL for HCB at 1.0 mg/kg/day (EPA 1987g).

Carcinogenicity and Hutagenicity
Pure pentachlorophenol has not been reported to be carcinogenic in

a number of animal studies (EPA 1987g). It has also produced negative
results in an initiation/promotion study. These results are consistent
with mutagenicity studies which have primarily been negative (EPA
1987g).

However, HxCDD and HCB have both been found to be oncogenic in
animal studies (EPA 1987g). The EPA estimated 95% upper bound carcino-

3
genie potencies of 6.2 x 10 and 1
spectively (EPA 1986a, EPA 1987g).

3
genie potencies of 6.2 x 10 and 1.67 mg/kg/day, for HxCDD and HCB, re-

Drinking Water Standards and Criteria
BPA has issued no drinking water standards for PCP, HCB, or HxCDD.

EPA has issued a proposed MCLG for PCP of 200 ug/L, based upon a DUEL of
1.01 mg/L, and assuming a drinking water contribution of 202 to total
daily PCP intake (EPA 1985a).

EPA has developed health advisories for a 10 kg child and a 70 kg
adult for PCP and HCB, but not for HxCDD. The EPA health advisory
limits and reference concentrations for potential carcinogens for PCP
and- its major contaminants are summarized in the following table.

One-day Ten-day Long term Lifetime Reference
______________10 kg 10 kg 10 kg 70 kg 70 kg Concentration*
Pentachlorophenol 1000 300 300 1050 1050
Hexachlorobenzene 50 50 50 175 — 0.02
HxCDD
Dibenzofurans

Source: EPA, 1986a
- No limit developed.
* Corresponding to a 1 x 10" cancer risk.

All concentrations in ug/L.



PHENOL

Environmental Chenistry and Fate
The relevant physical and chemical properties and environmental

fate of phenol (CAS No. 108-95-2) are summarized below (EPA 1986a).

Molecular Weight 94
(g/mole)

Water Solubility 93,000
(mg/L at 25°C)

Vapor Pressure 0.341
(mmHg at 25°C)

Henry's Lav Constant 4.5 x 10
(atm-m-Vmole)

Log Kow 1.42

Koc 14'2

BCF 14

Phenol has a high vater solubility and vapor pressure. As a con-
sequence of these tvo properties, phenol can be characterized as a
highly mobile chemical. For phenol released to air, some rainwater
washout is anticipated. After deposition in water or soil, volatili-
zation is expected to return some portion back to the atmosphere. Based
on its low Henry's Law Constant, substantial volatilization loss should
not occur to the atmosphere following release to water.

Due to its high water solubility and high vapor pressure, transport
to sediments is not expected to be a major surface water fate process.

Phenol released to soil can be transported to air via volatiliza-
tion, to surface water via runoff, and to groundwater via leaching. The
first two pathways predominate in surficial soil, whereas the latter
pathway predominates at lower soil depths.

According to criteria developed by Kenaga (1980), phenol with a K
of 14.2 would be considered to be mobile in soils. Other factors which
influence soil mobility include soil type, the amount of rainfall, the
depth to groundwater, and the extent of degradation.



Noncarcinogenic Effects
Phenol is a highly toxic compound that may enter the body via skin

absorption, vapor inhalation, and ingestion. Based on the available
human and animal data, exposure to large doses by any route of exposure
can lead to serious illness or death. Toxic doses in human and species
exhibit similar symptoms: initial increases in heart rate, labored
breathing, cyanosis, and pulmonary edema. The present data do not in-
dicate that phenol to be teratogenic.

Carcinogenicity and Hutagenicity
Based upon the limited animal data, the EPA has classified phenol

in category D - inadequate evidence to evaluate carcinogenic!ty.
The mutagenicity data are equivocal presenting on balance,

equivocal evidence of mutagenicity.

Drinking Water Standards and Criteria
EPA has not classified drinking vater standards or criteria for

phenol.



POLYCHLORINATED BIPHENYLS (PCB)

Introduction
Polychlorinated biphenyls (PCBs) are a class of compounds with

varying degrees of chlorine substitution on tvo phenyl rings bound at
the 1-1' position. PCBs, previously used in commerce, are mixtures of
various substituted biphenyls formed by a reaction of chlorine vith bi-
phenyl. Because of their heat stability and resistance, low water solu-
bility, and favorable dielectric properties, PCBs found considerable use
in hydraulic fluids, compressor lubricants, heat transfer fluids,
paints, lacquers, and ink (EPA 1987f).

PCBs have the empirical formula ci2HiO-nC1n witn n~* to 10' Tne

numbering system is based upon ring-ring chlorine bonds, vith identical
numbering systems on each ring. By convention, the ring vith the fevest
chlorine substitutes, or substituted in the highest numerical positions,
is designated as prime (ATSOR, 19871).

Individual PCB registered trademarks or brand names vary according
to both the manufacturer and the country of origin.

PCBs, formerly produced in the United States by a single manu-
facturer, are called Aroclors. All Aroclors are designated by a four-
digit numbering system. The first tvo digits denote the type of com-
pound; the last tvo digits give the percentage by veight of chlorine.
The only exception is Aroclor 1016. The trademarks by manufacturers in
other countries include Phenoclor, Clophen, and Kaneclor.

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fates of polychlorinated biphenyls are summarized in Table 1 (ATSDR
19871).

In vater, adsorption to sediments or other organic water is a major
fate process for PCBs (EPA 19871). Based on their vater solubilities
and octanol-vater partition coefficients, the lover chlorinated com-
ponents of the Aroclors vill sorb less strongly than the higher chlori-
nated isomers.

Volatilization is also an important environmental fate process for
PCBs dissolved in natural vater. The estimated Henry's Lav Constants
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Table 1

PHYSICAL AMD CMIMZCAL PROPERTIES OP PCBa*

Aroclor Molecular Weight Color
Designation (average)

Physical Solubility
State water, ag/L

Partition Coefficient Vapor Pressure
Henry's Law*'

ConstantDanaity
g/c«3 at 2S«C Log Octanol-Water* (mm Hg at 2S«C) at»-s)3/Bol at 25«C

Biocantration
Pactor*«»

1016
1221
1232
1242
1246
1254

1260

237.9
200.7
232.2
266.5
299.5
328.4

375.7

Claar
Claar
Claar
Claar
Claar
Lt. Yellow

Lt. Tallow

Oil
Oil
Oil
Oil
Oil
Viacoua
liquid
Sticky
raain

0.42
0.59 (24*C)
Unknown

0.24
0.054
0.012

0.0027

1.33
1.15
1.24
1.35
1.41
1.30

1.3S

3.6
4.7
3.1
3.6
6.2
6.3

6.8

4 x 10-4

6.7 x 10-3

4.06 x 10
4.06 x 10
4.94 x 10
7.71 x 10

4.05 x 10

-3

-3

-3

2.9 x 10
3.3 x 10
Unknown
3.2 x 10
2.i x 10
2.« x 10

-4
-3

-4

r>
-3

4.6 x 10-3

42,500

70,500
100,000

190,000

Thaaa log Kow values represent an average value for the >ajor components of the individual Aroclor.
Henrys Law constants were estimated by dividing the vapor pressure by the water solubilities, and represent average values for the Aroclor
•ixtures as a whole (ATSDR 1987r).
From Lyaan, Reehl, and Rosenbladt (1982).

Source: Unless otherwise specified, from ATSDR (19871).



are indicative of significant volatilization front environnental waters
(ATSDR 19871). However, strong adsorption to sediments significantly
reduces the concentrations of PCBs available for volatilization, with
longer volatilization half-lives for the higher chlorinated PCBs.

The low water solubility, high log &ovs, and demonstrated strong
adsorption to soils and sediments indicate that significant leaching
should not occur in soil under most conditions. Lower chlorinated PCBs
will leach at rates greater than the higher chlorinated PCBs. In the
presence of organic solvents, significant leaching of PCBs in soil can
occur (ATSDR 19871).

-3 5PCBs with vapor pressures ranging from 10 to 10 DUB Hg should
exist almost entirely in the vapor phase in the atmosphere (Eisenreich
et al, 1981). The tendency of PCBs to adsorb to particulates increases
with increasing degree of chlorination. PCBs in the atmosphere are
physically removed by wet and dry deposition (Eisenreich et al, 1981).

In general, the rate of degradation or transformation in the
environment decreases with increasing chlorination. In the atmosphere,
the vapor phase reaction of PCBs with hydroxyl radicals may be the
dominant transformation process (ATSDR 19871). In the aquatic environ-
ment PCBs are not significantly degraded by hydrolysis and oxidation,
and photolysis appears to be the only potentially important process
(ATSDR 19871).

In general, mono-, di-, and trichlorinated biphenyls (Aroclor 1221
and 1232) biodegrade relatively rapidly; tetrachlorinated biphenyls
(Aroclors 1016 and 1242) biodegrade slowly; and higher chlorinated
biphenyls (Aroclors 1248, 1254 and 1260) are resistant to biodegradation
(ATSDR 19871). In addition to the degree of chlorination, chlorine
substitution patterns also appear to be important in influencing the
rate of biodegradation.

Experimentally determined bioconcentration factors (BCFs) for
various Aroclors (1016, 1248, 12S4, and 1260) in aquatic species (fish,
shrimp, oyster) range from 26,000 to 660,000 (Leifer et al, 1983).

Noncarcingenic Effects
Several complications exist in assessing the toxicity of PCBs.

Different mixtures nominally depicted by PCB type and chlorine sub-



stitution nay, in fact, vary significantly in isomer conposition.
Additionally, highly toxic contaminants are often present in PCB
mixtures.

In general, however, it can be concluded that short and inter-
mediate-tern studies of toxicological effects following oral admini-
stration of PCBs to animals result in a variety of physiological and
morphological alterations in the liver, including: enlargement, fatty
infiltration, centrilobular lesions, and effects on liver porphyrin
metabolism. The major biochemical effects include induction of mixed
function oxidase enzymes and modification of porphyrin metabolism. PCBs
can also inhibit the immune system. Skin applications to rabbits has
been shown to cause erythema, keratosis, and chloracne.

Human studies related to PCB exposures have been done on the health
of occupationally exposed workers, as well as on health effects noted
following two incidents in which cooking oils contaminated with PCBs
were ingested. Occupationally exposed workers typically demonstrated
dermal problems such as chloracne, rashes, and burning sensations.
While most biochemical parameters in these studies were found to be
within normal ranges, one study reported an elevation of liver enzymes
in exposed workers.

The two incidents, or outbreaks, concerning the ingestion of PCB-
tainted cooking oils occurred in east Asia. The first incident, de-
signated as the "Yusho" outbreak, occurred among Japanese (Higachi,
1976; Kurotsone and Shapiro, 1984); while the second, designated
"Taichung", occurred among Taiwanese (Hsu et al, 1984; Lu and Wang,
1984). Health effects observed in humans following exposure included:
chloracne, increased discharge from the eyes, soreness and weakness of
limbs, headaches, dizziness, and general malaise. Because the cooking
oil in the Yusho study was also found to be contaminated with highly
toxic polychlorinated dibenzofurans, implications cannot be limited to
PCBs alone in this study.

Reproduction and Development
The range of reported effects on reproduction in animals include: a

lengthening of the estrus cycle, weak estrogenic activity, fetotoxicity,
fetal deaths, decreased survival of the neonate, small birth weight, and



a variety of teratogenic effects. Rats and nice appear to be more re-
sistant to reproductive toxicity than mink or nonkeys, which have also
been used in studies. These differences may possibly be attributable to
the duration of the studies and to differences in metabolic rates and
pharmacokine t i cs.

Host of the studies used dosages that were maternally toxic.
Maternal toxicity obviously is an important consideration when assessing
reproductive and developmental toxicity. This consideration, frequently
referred to as Karnofsky's rule, states that "any compound administered
at the proper dosage, at the proper stage of development, or to embryos
of the proper species will be effective in causing disturbances in em-
bryonic development". This calls attention to the fact that if a
pregnant animal is sick, the delicate balance between the mother and
fetus is affected or disrupted, and adverse fetal effects can be ex-
pected.

There have been studies of the reproductive and developmental
effects of combined exposure to PCBs subsequent to outbreaks of

v' poisoning in Japan (Tusho) and Taiwan (Taichung). Findings in newborn
"~" children of exposed mothers include: fetal growth inhibition, low birth

weight, dry brown skin pigmentation, precocious dentition, gingival
hyperplasia, and abnormal calcification of the skull (DHHS 198Sa).

Carcinogenic!ty and Mutagenicity
There have been a number of studies designed to assess carcino-

genic! ty in animals. All but one study have been negative. The
positive study by Kimbrough et al. (1975) reported a statistically
significant increase in hepatocellular carcinomas among mice and rats
administered Aroclor 1260 in the diet.

Epidemiological studies have not reported significant increases in
cancer in occupationally exposed workers. Explanations for these
findings may include an insufficient latency period and small sample
sizes in the studies.

Based upon the above evidence, EPA has classified PCBs in Group B2,
with adequate evidence of carcinogenesis in animals, and inadequate evi-
dence in humans (EPA 1985). IARC (1978) has classified PCBs in category
2B, based on studies indicating inadequate evidence for carcinogenicity



in humans, sufficient evidence in animals, and inadequate evidence of
activity in short-tern mutagenicity tests.

EPA's cancer assessment group has calculated a unit cancer risk of
4.34 (mg/kg/day)~ , using the upper 95 percent value of the doses used
in the positive study (Kimbrough et al 1975).

Standards and Criteria
Drinking Water

As the first stage in developing a maximum contaminant level (HCL)
for PCBs in drinking water, the EPA has recently proposed an MCLG of
zero. EPA will establish an HCL taking into account technological
feasibility of control and analytical feasibility (EPA 1988).

Surface Water
The EPA has established ambient water quality criteria for the pro-

tection of freshwater and saltwater aquatic life of 0.014 ug/1 and 0.03
ug/1, respectively. For human health, EPA has estimated the drinking
water concentration corresponding to one-in-a-million cancer excess of
0.0079 ng/1.



POLYCYCLIC AROMATIC HYDROCARBONS (FAHs)

Environmental Chemistry and Fate
In general, most priority pollutant PAHs can be characterized as

having low vapor pressure, low water solubility, lov Henry's Lav
Constants, high logarithms of the octanol-vater partition coefficients
(log Ks) and high organic carbon partition coefficients (R s). The
high K s indicate that most PAHs are strongly sorbed to organic matter
in the soils. This factor, combined with the lov vater solubilities,
indicate that the rate of transport of most PAHs from the unsaturated
zone via infiltration to the saturated zone vill be extremely lov. Lov
vapor pressure and lov Henry's Lav Constants indicate that most PAHs
vill not readily volatilize from surface vater, and these factors, in
combination vith high K s, also indicate lov volatilization rates from
surface soils.

The exceptions to the groundvater transport argument are four PAHs
(acenaphthene, fluorene, fluoranthene, and pyrene) vith vater solubili-
ties greater than 100 ug/L. Although these four compounds have high

3K cs (10 or greater) relative to other PAHs, their solubilities indi-
cate that they are mobile, and may be observed in groundvater. The
chemical and physical properties for the 14 priority pollutant PAHs are
presented in Table 1.

Typically, although PAHs are regarded as persistent in the environ-
ment, they are degradable by soil microorganisms.

Degradation rates and degree of degradation are influenced by en-
vironmental factors, microbial flora and physicochemical properties of
the PAHs themselves. Important environmental factors include tempera-
ture, pH, oxygen status, soil type, moisture, and nutrient status (Sims
and Overcash 1983). Microbial factors include acclimation status, popu-
lations present, and the relative proportions of bacteria, fungi, and
actinomycetes (Sims and Overcash, 1983). Physico-chemical properties
include chemical structure, concentration, and lipophilicity.

Compounds vhich are easily and rapidly biodegraded include acena-
phthene, naphthalene, and phenanthrene. Compounds vhich are persistent,
requiring long time periods or specialized conditions for degradation,
include benzo(k)fluoranthene, benzo(g,h,i)perylene, benzo(a)pyrene,



Table 2

PHYSICAL AMD CHEMICAL PROPERTIES OP SELECTED PAH**

Cbeaical Hane

acenaphthene
antbracine
benso ( a ) anthracene
benso ( b ) f luoranthene
benzo ( k ) f luoranthene

benio(g,h,i)perylene
benso ( a ) py rene
chrysene
dibenzo ( a , h ) anthracene
fluoranthene

fluorene
indeno(l,2, 3-cd)perylene
phenanthrene
pyrene

Molecular CAS
Weight (g) Ho.

154
178
228
252
252

276
252
228
278
202

116
276
178
202

83-32-9

56-55-3
205-99-2
207-08-9

191-24-2
50-32-8
208-01-9
53-70-3
206-44-0

86-73-7
193-39-5
85-01-3
129-00-3

Vapor Water
Pressure Solubility
(M Hg) (»g/L)

1.55 x

5.0 x
5.1 x

1.03 x
5.6 x
6.3 x
1.0 x
5.0 x

7.1 x
1.0 x
6.8 x
2.5 x

io-3

10 1.4
10"7 4.3

IO-10 7.0
10~9 1.2
10"* 1.8
10~10 5.0
10"' 2.6

io-4
10"l° 5.3
io-4
10"' 1.32

3.42

xlO-2

x 10~

xlO-4

xlO-3

.to'3

xlO-4

xlO-1

1.69
x 1C'4

1.0
x 10

Henry's
Law

Constant

9.2

1.19
3.94

5.34
1.55
1.05
7.33
6.46

6.42
6.86
1.59
5.4

x

X

X

X

X

X

X

X

X

X

X

X

X

to'5

io-6
,.-310
io-3

10-*
io-«
1A-610
io-«
io-«

io-5
io-«

!o-«

Kow

4.0

5.6
6.06
6.06

6.51
6.06
5.61
6.8
4.9

4.2
6.5

4.46
4.88

Koc

4.6 x IO3

1.4 x IO4

1.38 x IO6

5. 5 x IO9

5.5 x IO5

1.6 x IO6

5.5 x IO6

2.0 x 10*
33 x IO6

3.8 x IO4

7.3 x IO3

1.6 x IO6

1.44 x IO4

3.8 x IO4

BCF
(L/kg)

242"
1,210**
11,700"

68,200**
28,200**
11,700"

2,920

1,300***

2,630**
2,800**

* Unl«» otherwise footnoted, data taken froi
•* EPA (19841)

•** Ly»an, Reihl, and Rosenblatt (1982).

EPA (1986a).



chrysene, dibenzo(a,h)anthracene and indeno(l,2,3-cd)pyrene. The ease
of biodegradation generally decreases vith increasing molecular weight.
Biodegradation products generally include hydroxylated PAH derivatives.

Noncarcinogenic Effects
Very little attention has been paid to the noncarcinogenic effects

of PAHs. It is known, however, that rapidly proliferating tissues
(e.g., bone marrow, lymphoid organs, testes, etc.) appear to be the pre-
ferred targets for PAH-induced cytotoxicity.

Acute and chronic exposure to various PAHs classified as carcino-
gens has resulted in the destruction of specific hematopoietic and
lymphoid elements, ovotoxicity, anti-spermagenic effects, adrenal
necrosis, and changes in the intestinal and respiratory epithelia. This
tissue damage occurs at doses expected to induce carcinogens and mali-
gnancy risks predominant in evaluating PAH toxicity. For PAHs classi-
fied as noncarcinogenic, very little is known about toxic responses or
mechanisms.

Carctnogenicity and Hutagenicity
The EPA has issued finalized carcinogenic!ty risk assessment guide-

lines (EPA, 1986b) to establish criteria for evaluating and categorizing
chemicals into five groups, according to veight-of-evidence categories.
According to this categorization scheme, five of the 15 priority pol-
lutant PAHs have been placed in category B- (probable human carcinogens)
with sufficient evidence of carcinogenic!ty in animals, and inadequate
data for humans. A sixth PAH (indeno (1,2,3-cd) perylene) has been
placed in category C, denoting possible human carcinogenicity based on
limited evidence of carcinogenicity in animals in the absence of human
data (EPA, 1986b). Table 2 contains EPA's most current categorization
of priority pollutant PAHs (EPA, 1986b). Following its risk assessment
guidelines, EPA typically performs quantitative risk assessments for
groups B or A, and, in some cases (depending on the quality of the
data), for group C.

To date, EPA has estimated a carcinogenicity slope (unit cancer
risk) for carcinogenic PAHs using data for a single PAH, benzo(a)pyrene
(BaP). This limited effort does not take into account the clearly docu-



Tabla 2

EPA CARCXNOGEIIICXTY CATEQORXIATXON FOR ORAL AND INHALATION
ROUTES OF EXPOSURE FOR THE IS PRIORITY POLLUTANTS POLYCYCLIC AROMATIC HYDROCARBONS

EPA Carcinoganicity Claaaificationi*

Compound Inhalation Oral

acenaphthene
anthracana
banco ( a > anthracene
benio(b)f luoranthene
banio(k)fluoranthana
benso(g,h,i)perylene
banso(a)pyr«na
chryaana
dlbanso ( » , h ) anthracana
(luoranthana
fluorana
indano ( 1 , 2 , 3-cd ) p«ry lan*
naphthalene
phananthrana
pyrana

D
D

»2
B2
D
D
B2
B2
»2
D
D
C
D
D
D

D
D

»2
»2
D
D

»2
»2
B2
D
D
C
D
D
D

Unlesi otherwise footnoted, classification taken fro» EPA (19B6a|.



mented differences in quantitative dose-response relationships for the
other PAHs. Two specialists in EPA's carcinogenic assessment group have
evaluated the relative potency estimates for the other five carcinogenic
PAHs to benzo(a)pyrene (Thorslund et al, 1986).

Using a series of sophisticated statistical procedures, these
authors have derived estimated relative potencies for the five other
"carcinogenic" PAHs relative to BaP. For the potency estimation, the
authors used bioassays from individual laboratories in which BaP and the
other PAHs were tested in common. The results of this procedure for
developing relative potency estimates are summarized in Table 3.



Table 3

RELATIVE POTENCY ESTIMATES DERIVED FOR POLYCYCLIC AROMATIC HYDROCARBONS

CATEGORIZED IN CROUP A, B, OR C ACCORDING TO EPA'S WEIGHT OP EVIDENCE CRITERIA

Compound Relative Potency Estimate*

benso(a)pyrene

benso(•)anthracene

benso(b)fluoranthene

chrysene

dibenzofa,h)anthracene

indeno(1,2,3-cd tperylene

I

0.145

0.140

0.0044

2.82

0.232

Source: Thorilund et. al. (1916)



TETRACHLOROETHENB (PERCHOLOROETHTLENE OR PERC)

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fate of tetrachloroethene (CAS No. 127-18-4) are summarized below (EPA
1986a) .

Molecular Weight 166
(g/mole)

Water Solubility 150
(mg/L at 25°C)

Vapor Pressure 17.8
(mmfig at 25°C)

_2Henry's Lav Constant 2.6 x 10
(atm-iT/mole)

Log Kov 2.6

Koc 364

BCP 31

Tetrachloroethene' s moderate water solubility and vapor pressure
indicate that volatilization is the major loss mechanism from surface
soil and surface water. Its moderate K indicates that leaching tooc
groundwater from lower soil depths is an important mechanism. In
addition, tetrachloroethene is biodegraded by certain soil micro-
organisms by a sequential series of monodechlorinations. Once it
reaches the groundwater, its moderate K indicates that tetrachloro-
ethene will be moderately absorbed to soil particles and will be
moderately retarded relative to groundwater transport. Finally, tetra
chloroethene is subject to low bioconcentration in aquatic species.

Noncarcinogenic Effects
The principal toxic effects following acute exposure in animals to

tetrachloroethene (PERC) are depression of the CNS, ataxia (failure of
muscular coordination), and respiratory cardiac arrest (ATSDR 1987m, EPA
198Sf). Subchronic and chronic effects in animals include damage to the



liver and kidneys. In hunans, the principal effects are CNS depression
and liver toxicity.

Carcinogenicity and Hutagenicity
A 1977 NCI bioassay in which PERC was administered by gavage re-

ported increased incidence of liver tumors in nice but not rats (BPA
1985d). A draft report of a NTP inhalation bioassay, currently under
internal review, has noted an increased incidence of tuners in mice and
rats. Although EPA has previously categorized tetrachloroethylene in
Group B2—probable hunan carcinogen (EPA 1985b, 1985h)~the Agency is
awaiting final results of the NTP bioassay before commencing a rule-
making for the chemical in drinking water.

PERC has been evaluated for its ability to cause gene mutation,
chromosomal aberrations, unscheduled DNA synthesis, and mitotic re-
combination. In general, these responses have been weak and were ob-
served at high concentrations that were cytotoxic (EPA 1985h). Ad-
ditionally, no dose-dependent relationships were demonstrated in these
studies (EPA 1985h).

Drinking Water Standards
EPA has not established an HCL for PERC in drinking water. The

agency is scheduled to begin rule-making procedures to establish an MCL
in the near future.



TOLUENE

Environmental Cheatstry and Fate
The relevant physical and chemical properties and environmental

fate of toluene (CAS No. 108-88-3) are summarized below (EPA 1986a).

Molecular Weight 92
(g/mole)

Vater Solubility 535
(mg/L at 25°C)

Vapor Pressure 28.1
(mmHg at 25°C)

_3
Henry's Lav Constant 6.4 x 10
(atm-mVmole)

Log Kow 2.73

Koc 3°°
BCP 10.7

Toluene has a high water solubility, moderate vapor pressure, high
Henry's Law Constant, and moderate K . Based on the vapor pressure and
K , volatilization from surface soils is an important transport path-
way. Based on the water solubility and moderate K , toluene will be
readily transported to groundwater, and upon reaching groundwater, be
subject to a low degree of retardation relative to the groundwater flow.
Based on the water solubility and high Henry's Law Constant, volatili-
zation will be a major transport pathway from surface water.

Noncarcinogenic Effects
Acute or chronic exposure to high levels of toluene in animals re-

sults in CNS depression and effects on the lungs, liver, and kidney.
EPA has derived an AADI for drinking water consumption based upon a

24-month inhalation study in rats (EPA 1985c). Based upon a NOAEL of
1,130 mg/m , an uncertainty factor of 100, and assuming 50 percent
pulmonary absorption, EPA derived an AADI of 10,100 ug/L (EPA 1985c).



Carcinogenicity and Hutagenicity
Only one long-term carcinogenic!ty bioassay of toluene has been

reported. This study concluded that toluene was not carcinogenic fol-
lowing inhalation in rats. NTF is conducting carcinogenic!ty studies in
which toluene is being adninistered by inhalation and gavage to rats and
nice. In addition, carcinogenic!ty studies by European investigators
are expected to be published in the next few years. According to
weight-of-evidence carcinogenicity criteria, EPA has classified toluene
in Category D, not classifiable as to human carcinogenicity (EPA 1985c).

Toluene has not been shown to be mutagenic in in vivo or in vitro
assays (EPA 1985c).

Drinking Water Standards and Criteria
Standards. In the first stage of the rule-making process designed

to establish a MCL for toluene in drinking water, EPA has issued a pro-
posed MCLG of 2,600 ug/L derived from the AADI of 10,100 ug/L by
allocating a 20 percent of drinking water contribution to total intake
from all sources of exposure (EPA 1985c). Subsequent to finalization of
the MCLG, EPA will evaluate analytical feasibility and feasibility of
control in establishing an enforceable MCL.

Criteria. In the absence of adequate dose-response data for oral
3

exposure to toluene, EPA derived a 1-day HA, based on NOAEL of 377 mg/m
reported in studies of humans, the subjects of single inhalation ex-
posures of up to 8 hours. Based upon the NOAEL, an uncertainty factor
of 100, and a variety of physiological parameters and intake assump-
tions, EPA derived 1-day HAs of 18,000 ug/L and 63,000 ug/L for a 10-kg
child and 70-kg adult, respectively (EPA 1985d).

In the absence of sufficient data, EPA derived 10-day HAs of 6,000
ug/L (child) and 21,000 ug/L (adult), by applying an uncertainty factor
of 3 to the 1-day HA. The Agency utilized a three-fold rather than the
usual 10-fold uncertainty factor because toluene is rapidly distributed
and excreted, and because the chemical presents little bioaccumulation
potential relative to typical toxicants (EPA 1985d).

The EPA ambient water quality criterion for the protection of human
health is 14,300 ug/L (EPA 1980a).



1,1,1-TRICHLOROETHANE (TCA)

Environmental Chemistry and Fate
The relevant physical and chenical properties and environmental

fate of 1,1,1-trichloroethane (CAS No. 71-55-6) are summarized belov.
(EPA 1986a).

Molecular Weight 133
(g/mole)

Vater Solubility 1,500
(mg/L at 25°C)

Vapor Pressure 123
(mHg at 25°C)

_2Henry's Lav Constant 1.4 x 10
(atm-mVmole)

Log Kov 2.5

Koc 152

BCF 5.6

1,1,1-trichloroethane (TCA) can be characterized as having a high
water solubility, a high vapor pressure, a high Henry's Lav Constant,
and a noderate KO(,. The high vapor pressure and moderate K indicate
that volatilization vill be a major transport pathvay in surfical soil.
In subsurface soils, the high vater solubility and moderate K indicate
that transport to groundvater represents a major pathvay, and once the
vater table is reached, chemical transport vill be moderately retarded
relative to the groundvater flov. The high vapor pressure, high Henry's
Lav Constant, and high vater solubility indicate that volatilization
from surface vater vill be a major transport pathvay.

Noncarcinogenic Effects
The principal noncarcinogenic effects of 1,1,1-trichloroethane

(TCA) following exposure in animals and man are depression of the CNS,
increase in liver veight, and cardiovascular changes. Current data do
not suggest that TCA is a reproductive or developmental toxin.



EPA has developed a risk reference dose (RRfD) of 0.35 mg/kg/day
3

based upon a NOAEL of 1,365 mg/m reported in a study in which mice were
exposed by inhalation for 14 weeks. EPA derived the RRfD by application
of an uncertainty factor of 100, a 30% absorbed dose, and standard
physiological parameters (EPA 1985g).

Carcinogenicity and Mutagenicity
There have been two TCA carcinogenic!ty bioassays. The first, con-

ducted by NCI, was judged to be inadequate due to poor survival in
treated animals. Preliminary results of the second, by NTP, showed
elevated incidences of hepatocellular carcinomas. These initial results
have been questioned and the study is currently being audited (EPA
1985b). Based upon these results, EPA has classified TCA according to
weight-of-evidence criteria in Group D, not classifiable—inadequate
human and animal evidence of carcinogenic!ty (EPA 1987a).

Drinking Water Standards and Criteria
Standards. EPA has established a drinking water MCL for TCA of 200

ug/L.

Criteria. EPA has developed a 1-day HA based upon a LOEL of 1.4
g/kg/day reported in a study of rats receiving a single oral dose of
TCA. Based upon the LOEL, and standard weight and intake assumptions,
EPA derived a 1-day HA of 14,000 ug/L for a 10-kg child (EPA 198Ad). In
the absence of sufficient data, EPA has not developed a 10-day HA. EPA
has developed longer-term HAs of 35,000 ug/L (child) and 125,000 ug/L
(adult), based upon a NOAEL of 0.5 g/kg/day reported in a study in rats
receiving TCA by gavage for 12 weeks (EPA 1985d).

The EPA lifetime HA of 200 ug/L is equivalent to and was derived by
the same methodology as the RMCL (EPA 1985d).

The EPA ambient water quality criterion for TCA for the protection
of human health is 18,700 ug/L (EPA 1980a).



TRICHLOROETHENE (TCE)

Environmental Cheatstry and Pate
The relevant physical and chemical properties and environmental

fate of trichloroethene (TCE) (CAS No. 79-01-6) are summarized below
(EPA 1986a).

Molecular Weight 131
(g/mole)

Vater Solubility 1,100
(mg/L at 25°C)

Vapor Pressure 57.9
(mmBg at 25°C)

Henry's Lav Constant 9.1 x 10
(atm-B /Bole)

Log KQw 2.38

Koc 126

BCF 10.6

The high water solubility and high vapor pressure of TCE indicate
that volatilization will be the predominant loss mechanism from sur-
ficial soils. In soils and groundwater, trichloroethene is degraded to
cis and trans 1,2-dichloroethylene, vinylidene chloride, and vinyl
chloride (ATSDR 1987n). TCEs moderate organic-carbon partition co-
efficient indicates it is moderately adsorbed to soils, and will leach
to groundwater. In light of its moderate Henry's Law Constant, vola-
tilization will be the major fate process for TCE from surface water.

Trichloroethene is only moderately bioconcentrated in aquatic life.

Noncarcinogenic Effects
The principal toxicological effect of concern for trichloroethene

(TCE) is carcinogenic!ty. Noncarcinogenic effects include CNS dis-
turbances and kidney and liver damage following exposure to relatively
high airborne concentrations (ATSDR 1987n).



Carcinogenic!ty and Hutagenicity
Six studies of the carcinogen!city of TCE in animals have been

published. Two have reported significant increases in liver tumors in
•ice. EPA has judged three others as technically flawed. A sixth
reported that TCE, containing epichlorohydrin and epoxybutane, was
carcinogenic in a less responsive mouse strain, but pure TCE was not
(EPA 1985b). Recognizing the lover responsiveness of the mice in the
latter study, EPA has classified TCE based upon veight-of-evidence
carciongenicity guidelines in Category B2—probable human carcinogen
(EPA 1987a).

Commercial TCE containing stabilizers has been reported to be
veakly mutagenic in a variety of in vitro and in vivo assays repre-
senting a wide evolutionary range of organisms (EPA 1985g). Based on
these data, EPA has concluded that commercial TCE may have the potential
to cause weak or borderline increases above the spontaneous level of
mutagenic effects in exposed human tissues (EPA 1985g).

Drinking Water Standards
EPA has established a drinking water HCL for TCE of 5 ug/1 (EPA

1987a).



2,4,6-TRICHLOROPHENOL (TCP)

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fate of 2,4,6-trichlorophenol (CAS No. 88-06-2) are summarized belov
(BPA 1986a).

Molecular Weight 197
(g/nole)

Water Solubility 800
(mg/L at 25°C)

2Vapor Pressure 1.2 x 10
(mmHg at 25°C)

Henry's Law Constant 3.9 x 10
(atn-V/nole)

Log KQW 3.87

KQc 2000

BCF 150

Based upon its high K and low vapor pressure, volatilization is
not an important fate mechanism for TCP from surface soil. Reportedly,
TCP is subject to some degradation. In light of the low vapor pressure
and high KQc> degradation may be an important fate mechanism in soils.
The high K indicates that TCP is only slowly leached and transported
to groundwater. Should it reach groundwater, TCP will be strongly ab-
sorbed to soil organic carbon, and will be strongly retarded relative to
groundwater flow.

In surface water, sorption to sediment appears to be the most im-
portant fate mechanism. In addition, based on its BCF, TCP is subject
to moderate bioconcentration in aquatic life.

Noncarcinogenic Effects
In preliminary subchronic feeding studies, single strains of mice

and rats received TCP ad libitum in the diet for seven weeks. Obser-
vations extended one week following cessation of the diet. A signi-
ficant reduction in growth rate was observed in rats receiving 10,000



ug/g and mice receiving 14,700 ug/g. Assuming that rats weighed 0.4 kg
and consumed 0.02 kg/day, NAS estimated a minimum toxic dose of 500
mg/kg/day (NAS 1982).

Carcinogenic!ty and Hutagenicity
Technical grade TCP was administered in the diet to male and female

F344 rats and male B-C-F- mice at concentrations of 5,000 ug/g and
10,000 ug/g, respectively, for 105 to 107 weeks (NCI 1979 as cited in
NAS 1982). Female BgC^ mice received TCP at 10,000 ug/g to 20,000
ug/g, but at 38 weeks, the doses were reduced by a factor of 4 because
of reduced weight gain. Under the conditions of the experiment, TCP was
reported to be carcinogenic in male F344 rats (lymphomas or leukemias)
and B,C~F. mice (hepatocellular carcinomas or adenomas) (NAS 1982).
Polychlorinated dibenzofurans and dioxins may be formed during the
chemical synthesis of TCP. The dioxin content of the technical grade
TCP used in these studies was not reported.

Based upon the positive animal studies, EPA has categorized TCP as
a B-, probable human carcinogen (EPA 1986a).

TCP was not reported as mutagenic in the Ames assay with or without
activation by hepatic microsomes (EPA 1984c). TCP did increase the
mutation rate but not the intragenic recombination in S. cervisiac (EPA
1984c).

Drinking Water Standards and Criteria
EPA has not developed drinking water standards or health advisories

for TCP. EPA has established ambient water quality criteria (AVQC),
based upon TCPs carcinogen!city in animals, for the protection of human
health. The AVQC criteria are 1.2 ug/L for water and fish consumption,
and 3.6 ug/L for fish consumption only. These criteria are equivalent
to the estimated incremental increased 1 x 10~ lifetime cancer risk,
based upon the animal carcinogenic!ty study results (EPA 1986g).


